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INTRODUCTION 


The Lrystphaceae are popularly known in different countries as 
“White” or ‘“ Powdery Mildews,” ‘ Blight,’ Mehlthau, Blanc, 
Honungs-dagg, etc. Throughout the summer they are con- 
’ or conidial stage on many common 
plants, ¢. .¢., roses, hops, vines, peas, maples, Plantago, Heracleum, 
Polygonum, Spiraea, Corylus, Quercus, Crataegus, etc., and give to 
the infected parts of the host-plant a whitish mealy or dusty ap- 


spicuous in their ‘‘ Ord,’ 


pearance due partly to the white web-like mycelium, and partly to 
the presence of myriads of rapidly-formed white conidia. 

Later in the summer, and in autumn, the ascigerous form of 
fruit is produced in the shape of small, more or less globular, 
dark brown or black perithecia, usually provided with special out- 
srowths termed appendages. After producing these the mycelium 
often dies away, and the perithecia are left as small, blackish, 
globular bodies on the surface of the leaves and stems of the host- 
plant. Sometimes, however, the mycelium is thick and persistent, 
and the perithecia are then found more or less immersed in it. 

The Zrysiphaceae are characterized by the truly parasitic habit, 
the white mycelium, the production of large, colorless (or white) 
non-septate conidia on simple, erect conidiophores (forming the 
Oidium stage), and the indehiscent perithecia, or cleistocarps 
(mostly provided with appendages of a very definite form), con- 
taining non-septate ascospores. The family thus limited contains 
the genera Podosphacra, Sphaerotheca, Uncinula, Microsphaera, 
Lrysiphe, and Phyllactinia. 

Memoirs Torrey Botanical Club, Volume IX. 

(1) 
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The limitation of the Family Arysiphaceae to these six genera 
is not in universal use. Saccardo in the “ Sylloge”’ (307)* divides 
the family into two sections: Amerosporae, with the characters 
‘‘sporidiis ovoideis continuis hyalinis’’ contains the above six 
genera; the other, Dictyosporae, “ sporidiis clathrato-septatis ”’ in- 
cludes the single genus Saccardia. Saccardo has, however, ina 
later work (313) excluded Saccardia from the family. Karsten 
(196) creates the sub-family ‘‘ Zrysipheae Karst.” to include as 
well the genera Capnodium, Perisporium, Anixia, and Lurotium. 
Schroeter (319) includes in the family Afzosporium and Lasio- 
botrys, and Jaczewski (176) Lurotium, Apiosporium, Dimerosporium, 
and Microthyrium. 

The muriform spores of en ardia seem sufficient to place this 
genus outside the “rysiphaceae; Aptosporium, Dimerosporium, 
Lastobotrys, and Capnodium differ in the black mycelium, etc.; 
Furottum and Anixia are saprophytic; VLerisporium has septate 
spores, and Aficrothyrium is far removed in the scutiform, not 
cleistocarpous perithecia. All these’ genera, also differ in not 
possessing the ‘ Ozdium’’ form of conidia. 

The krysiphaceae belong to the Order Perisporiales of the 
Class Ascomycetes. In the same order is the Family Perispori- 
aceae, to which the L£rysifhaceae show nearest relationship. 
The closed perithecium, or cleistothecium, as it is sometimes 
termed, of the present family, must be considered as showing 
a low degree of development, and places the £rysiphaceae 
(together with the /erisporiaceac) among the simplest forms of 
the Ascomycetes. The characteristic feature of the Lrysiphaceae 
is their true parasitism: the small size of the perithecia, and 
the abundant formation of conidia, capable of quickly infecting 
new hosts, must perhaps be considered rather as being adapta- 
tions to this mode of life than as primitive characters. Too much 
significance must not be attached to the presence of appendages 
to the perithecia. These appendages are strictly homologous to 
the mycelial outgrowths from the external cells at the base of the 
perithecium which occur in many genera of the Ascomycetes. In 
the Family Ascobolaceae of the Order Pezizales these outgrowths 
(called collectively the “secondary mycelium ” by Woronin) re- 








* The numbers refer to the Bibliography given at the end of the volume. —Ep. 
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call at once the appendages of some species of Evysiphe (see 
Woronin, Beitr. Morph. Phys. Pilz. 2: 3, pd 2.77, 8). We 
must remember, too, that in Zryszphe and Sphacrotheca the appen- 
dages are often obsolete. The function of this ‘secondary my- 
celium’”’ is, generally, to secure the attachment of the perithecium 
to the substratum ; in the Aryszphaceae the outgrowths have ap- 
parently been specially modified for purposes of distribution. 

Harper (161) has some interesting remarks on the subject of 
the relationship of the Zrys¢phaceae. 


MORPHOLOGY AND LIFE-HISTORY. 


The ordinary vegetative mycelium consists of very numerous, 





delicate, white or colorless septate hyphae, frequently branched and 
more or less densely interwoven. The septa divide the hyphae into 
rather long cells, which according to Harper (161) contain, as a 
rule, only one nucleus, although cases where two to four nuclei occur 
are not uncommon. In all the genera except Phy//actinia, the hy- 
phae of-the vegetative mycelium produce haustoria at intervals 
which pierce the cuticle and swell out into a bladder-like form in the 
epidermal cells. These haustoria serve both to attach the fungus to 
its host and to draw nourishment from it. The haustorium is 
very narrow at the point where it pierces the cell-wall, and is fre- 
quently, at its entrance into the interior of the epidermal cell, sur- 
rounded by a sheath-like process proceeding from the cell-wall 
(see Fig. 155). According to Harper (161) each haustorium con- 
tains a single nucleus, situated towards the end, or in the middle 
of the bladder-like swelling or sac. This sac applies itself closely 
to the nucleus of the epidermal cell, and at length is completely 
surrounded by this nucleus, which gradually becomes disorgan- 
ized, forming a thick granular coat round the haustorium. Finally, 
the whole of the protoplasmic content of the host cell becomes 
disorganized. The haustoria originate from the mycelium in three 
different ways ; they may spring direct from the under surface of 
a hypha at a point where it is closely applied to the surface of the 
host plant, and at once pierce the cuticle. These are termed haustoria 
exappendiculata ; or at certain places, at the side of the hypha, 
flattened semicircular processes appear, usually small, not exceed- 
ing in width the diameter of the hypha, and from the under sur- 
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face of these (which are closely appressed to the cuticle), or from 
the hypha itself at the point where the swelling originates, the 
haustoria are produced in the usual manner—these are termed 
haustoria appendiculata ; or, finally, the hyphae are sometimes 
provided with processes, often on both sides at the same point, 
which are more or less deeply lobed or crenulate at the margin, 
or reniform in shape, and from these swellings, or from the hypha 
itself adjacent to them, the haustorium proceeds—these are haus- 
toria lobulata (Fig. 128). 

The genus Phyllactinta shows some important differences in 
the manner of producing haustoria. As pointed out by Palla 
(264), in his valuable paper, the vegetative mycelium on the under 
surface of the host-leaf does not send haustoria into the epidermal 
cells, but forms special hyphal branches, of limited growth, which 
enter the stomata, penetrate into the intercellular spaces, and finally 
send haustoria into the surrounding cells of the spongy-paren- 
chyma (Fig. 163). Each of these special branches, or ‘“‘ Ernah- 
rungshyphe,”’ consists gf two, three, or rarely more cells, and is 
sometimes sufficiently long to extend through the spongy-paren- 
chyma to the palisade-ceils, but no haustorium has been observed 
to be formed in the cells of this layer. Each ‘ Ernahrungshyphe,” 
of which sometimes two pass through the same stoma, produces a 
single haustorium, in all cases, from its last cell. Sometimes two 
haustoria (produced by different hyphae) are found in one cell. 
The haustorium itself does not differ from that found in the other 
genera of the Arysiphaceae. 

With the exception of the haustoria, and the special branches 
of Phyllactinia, the mycelium of the Aryszphaceae is entirely super- 
ficial, 7. ¢., external to the tissues of the host-plant. In the rose 
mildew, Sphacrotheca pannosa, it has been frequently stated that 
the mycelium hibernates during the winter months within the tis- 
sues of the host-plant, but this statement appears to rest merely on 
supposition. 

The first kind of reproductive bodies borne by the mycelium 
are the asexually-produced conidia, which are formed under favor- 
able circumstances, throughout the summer and during the early 
part of autumn. The mycelium produces special hyphal branches, 
the conidiophores, which are erect, simple, colorless or white, thin- 











~— 


wae «6th 


we 








MORPHOLOGY AND LIFE—HIsSTORY 5 


walled, one-to-many septate, about 1oy thick, and from 110 to 
380 high. From these the conidia are formed by abstriction, 
either singly at the apex or in long chains in basipetal succes- 
sion. The conidia are continuous, 2. ¢., non-septate, colorless or 
white, oblong, cylindrical, or barrel-shaped, smooth, thin-walled, 
and from 20-50 x 10-24 yin size. Harper (161, p. 664) states 
that a single nucleus passes from the parent-hypha into the young 
conidiophore, and that from it arise the nuclei of all the conidia 
subsequently formed. 

Conidial forms of the Arys¢phaceae were formerly classified as an 
autonomous genus of the //yphomycetes under the name of Ozdium. 
It soon became observed, however, that the Ozdium was frequently 
succeeded by species of the “rystphaceae, or that the Ozdium 
even occurred among the perithecia of the latter. Berkeley in 1841 
(26, see also 29) was among the first to give conclusive evidence 
of the organic connection of the Ozdium with the Lrysiphaceae. 
It is now well known that during the stage in which the conidial 
form is just passing over into the perithecial, conidiophores and 
perithecia may frequently be observed in organic connection. 

The conidia are usually formed in immense numbers through- 
out the summer, and being easily carried by the wind, are the means 
of rapidly spreading the fungus during the growing season. It 
may be noted that Wagner ( 380) observed in several instances the 
distribution of conidia effected by snails, and mentions that the 
conidia of Erysiphe polygoni on plants of //ypericum by this means 
were carried to plants of Aguilegia, and those of Sphaerotheca 
Castagnei on [mpatiens to other plants (see also Stevens (340*) ). 

The conidia are capable of immediate germination on reaching 
the epidermis of a suitable host-plant. Even in a dry atmosphere, 
but more readily in a damp one, or in water, one or more delicate 
germinal tubes are produced near one end of the conidium. *Soon 
the first haustorium is formed (sometimes immediately on ger- 
mination), and from this center hyphae grow out, branching, 
crossing, and developing haustoria. The vegetative mycelium 
thus formed continues to develop, and under favorable conditions 
begins to produce conidia in a few days.* 





* Dangeard (96) has observed cases of conidiophores being produced direct from 
the germinating conidium. 
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The second phase in the life-history of the Zrysiphaceae occurs 
later in the summer, or in autumn, usually when the vitality of the 
host-plant begins to diminish. The formation of conidia is then 
gradually superseded by that of perithecia, containing ascospores, 
or resting-spores, whose function is to carry the fungus in a dor- 
mant condition through the winter, when host-plants are not 
available. 

The history of the development of the perithecium was first 
investigated by de Bary (98 and gg). At the crossing point of 
two hyphae, or at the place where two neighboring hyphae touch, 
each develops a small upright branch, which is soon cut off by a 
septum from the parent hypha. One of these branches swells to 
an oval-oblong shape, and becomes the odgonium. The other 
lengthens slightly, and applies itself closely to the side of the 
oogonium, curving above so that its end lies on the apex. The 
uppermost part is then cut off by a septum, and forms the anthe- 
ridium. 

De Bary observed no breaking down of the wall between the 
antheridium and the oogonium, and so supposed that no conju- 
gation took place, but nevertheless considered that these organs 
represented a true sexual apparatus, and that the perithecium sub- 
sequently formed was to be regarded as the result of a sexual act. 
This last conclusion has lately been strikingly verified by the 
work of Harper. The following details are taken from the two 
important papers of this author (160 and 161). 

The odgonium and antheridium each contain a single nucleus. 
At the time of fertilization the cell-wall between the two organs is 
dissolved, and the nucleus of the antheridium enters the oogonium, 
and unites with its nucleus. At this point the protoplasm of the 
antheridium is in direct contact with that of the oogonium ; soon, 
however, after the passing over of the nucleus of the antheridium 
into the oogonium, a fresh wall is formed between the two organs, 
and then only a small quantity of protoplasm is found in the an- 
theridium. At the time when the union of the two nuclei takes 
place, the development of the walls of the future perithecium 
begins. From the stalk cell of the oogonium a number of hyphal 
branches spring, closely pressed side by side, and grow upwards, 
forming a single layer round the odgonium. The stalk cell of the 
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oogonium then swells to a circular shape, and a second series of 
hyphae, internal to the first, grow up ina similar manner. The 
hyphae of both series branch and intertwine, completely growing 
together, and forming finally a pseudo-parenchymatous tissue. A 
number of branches grow from the internal layers of this primary 
coat towards the interior of the developing perithecium and, re- 
peatedly branching, fill up all interstices. The cells of these 
branches, which are very rich in protoplasm and contain several 
nuclei, disappear in the course of the growth of the perithecium, 
becoming absorbed by the developing ascus or asci. The cells of 
the outer layers become greatly flattened, and lose their protoplas- 
mic contents, the external ones becoming dark brown and forming 
the outermost wall of the perithecium. 

The oogonium after fertilization is known as the carpogonium, 
and undergoes certain changes, which vary slightly according as 
one or several asci are formed. 

In Sphaerotheca, where a single ascus is found, the following 
growth takes nlace. At about the time when the two primary 
layers of hyphae have grown up from the stalk-cell, the carpo- 
gonium begins to elongate, and nuclear division takes place, result- 
ing in the formation of a single, more or less curved row of five 
or six cells. In the penultimate cell of this row two large nuclei 
are always present, while the other cells contain only one each. 
This penultimate cell is the young ascus. It swells strongly, so 
that the apical cell of the series is pushed aside and downwards, 
and finally absorbed. ‘The two nuclei now fuse, and the ascus 
rapidly increases in size, pressing together and flattening the cells 
of the inner layers of the young perithecium. The nucleus in- 
creases in size, and finally divides three times, providing the nuclei 
for the eight ascospores which are subsequently produced by free- 
cell formation. In Zrysiphe, where several asci are produced in 
the perithecium, the development is, with slight modifications, the 
same as that of Sphaerotheca (see Harper (161)). | 

The fusion of the nuclei in the young ascus is evidently to be 
regarded as a vegetative one, similar to that which occurs in. 
basidia, cystidia, and the asci of the other fungi—even some- 
times, according to Massee (240), in the hairs of some of the 
Discomycetes. Dangeard (96) however, regards the fusion of 
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nuclei in the young ascus as of sexual significance, and denies the 
primary sexual fusion of the nuclei of the oogonium and anther- 
idium ; but, as Wagner (379*) points out, the weight of evidence 
is against accepting Dangeard’s theory. 

When the perithecia are about half-grown, certain cells of 
the outer wall, situated either apically, equatorially, or basally 
begin to grow out into the appendages. These appendages, if 
basal, may be floccose and more or less similar to the hyphae of 
the mycelium, with which, as in the genus “ryszphe, they are fre- 
quently interwoven ; usually, however, they are quite distinct from 
the mygelium, erect or radiating, and sharply characterized in 
shape. In Phy//actinia they are acicular and bulbous at the base 
(figs. 170, 171); in Uncinula hooked at the apex (see Plates 
4 and 5), and in Podosphaera and Microsphaera they are variously 
branched in a cichotomous manner (see Plates 1 and 2). 

It is difficult to say definitely what part the appendages play in 
the life-history of the Avysiphaceae, although it is generally sup- 
posed that they are concerned with the distribution of the peri- 
thecia (see Gardner, 142). 

The perithecium of Phyllactinia, besides the acicular append- 
ages, possesses a basal mass of special branched hyphae, which 
certainly serve in the first place to attach the perithecium to the 
leaf, and in some cases, perhaps many, causes it subsequently to 
adhere to foreign substances. 

The asci contained in the perithecia are colorless sacs, stalked 
or sessile, globose to cylindrical in shape, and from one to 66 (or 
more) in number. They contain from two (or abnormally only 
one) to eight spores. The wall of the ascus is from 1-5 » thick, 
and usually becomes very thin at the apex of the ascus. No true 
paraphyses are present, although this name has been given by 
some authors to the isolated portions of the inner wall, often of a 
filiform shape which sometimes occurs in the perithecia (especially 
in Phyllactinia). 

The ascopores are colorless, continuous (7. ¢., non-septate), 
granular, oval, oblong, or occasionally roundish, with obtuse ends, 
rarely slightly curved, 15-34 (rarely reaching 50) x 8-25 y in size. 

The perithecia are truly cleistocarpous, the asci being liberated 
by the irregular rupture of the wall. This takes place in the 
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spring following the season in which the perithecia were produced. 
In some cases, as in Erysiphe galeopsidis, and, as a rule, in £. 
graminis, the ascospores are not formed until the following spring, 
the protoplasm of the asci remaining throughout the winter in a 
granular condition. It appears that the ascospores are incapable 
of immediate germination, and require to pass through a resting 
stage, lasting the winter months. Galloway (139) and also 
Worthington G. Smith (329) state that in the spring the perithe- 
cia, under favorable conditions, suddenly burst and forcibly eject 
the asci. Harper (161, p.663) mentions that the cells of the inner 
wall of the perithecium permanently retain their nuclei and proto- 
plasmic contents, and suggests that they may produce a substance 
capable of swelling in water, and so causing the rupture of the 
perithecium. 

The ascospores in a damp atmosphere or in water send out in 
a few hours germ tubes, which (according to Wolff) on reaching 
the epidermis of a suitable host-plant penetrate and form a haus- 
torium, from which center the ordinary vegetative mycelium is 
produced. Very little, however, is known on the subject, and no 
records exist, apparently, of any artificial infection of host-plants 
by means of ascospores. Galloway (139) has made some valuable 
observations on the ripening and germination of the ascospores in 
Uncinula necator and Wolff (398, 399) in the case of -rysiphe 
graminis, and Tulasne has recorded cases of the commencement 
of germination of the ascospores of Phylactinia corylea, Sphae- . 
votheca pannosa and Lrysiphe tortilrs. 

With the formation of perithecia the mycelium frequently en- 
tirely disappears. Sometimes, however, as in Sphaerotheca pannosa 
and Erysiphe graminis, it is persistent, and produces special 
branches in the form of long, branched, interlaced, shining, thick- 
walled hyphae, in which the perithecia are more or less immersed. 
It has been stated that in certain species, viz, Sphaerotheca pannosa, 
Podosphaera oxyacanthae, P. leucotricha and Uncinula necator, the 
mycelium is perennial, passing the winter months in a state of hi- 
bernation; definite proof of this, however, has not been given in 
any case. 

It is sometimes found that perithecia, which externally present 
the normal appearance, instead of containing asci, emit when opened 
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a stream of very small, biguttulate spores, 6.5-10.5 x 3.5—64 
in size, immersed in a colorless mucilaginous substance. In such 
cases there may usually be found on the same mycelium paler and 
smaller bodies, globular, oval, or pyriform in shape, without appen- 
dages, and containing the same kind of spores. Similar bodies 
are frequently formed in the joints of the conidiophores when they 
usually bear at their apex the shrivelled remains of the chain of 
conidia. 

Prior to De Barv’s searching investigations into this subject in 
1870 (99), these bodies were known as pycnidia, and the con- 
tained spores as stylospores, and by the older botanists were thought 
to be another form of reproduction of the Zrys¢phaceae. De Bary, 
however, showed that the pycnidia and spores belonged to a minute 
fungus living parasitically within the hyphae of species of the Z7y- 
siphaceae. The vegetative mycelium of this parasitic fungus (dAm- 
pelomyces quisgualis) is composed of a great number of closely 
septate hyphae, which run singly inside the hyphae of the host. 
The fruit of the Ampeclomyces is produced either in the perithecia, 
conidiophores, or cells of the host mycelium. If the species 
attacked is in the perithecial stage, the parasite forms its fruit in 
the interior of the perithecium, absorbing the asci and sometimes 
sending its hyphae into the appendages. ‘The variation in shape 
of the pycnidia is due to the difference in the maturity of the peri- 
thecia attacked. If the host is in the conidial condition, the fruit 
of the Ampelomyces is produced in the transformed cells of the 
conidiophores, and in this case the presence of the parasite seems 
to prevent any subsequent formation of perithecia. 

De Bary succeeded in infecting germinating conidia of species 
of the “rysiphaceae with the spores of Ampelomyces, and found 
that the latter on germination at once penetrated the germinal 
hyphae of the conidia. In some cases, the spores of the Ampelo- 
myces germinated after they had been kept for three months in a 
dried condition. They are, therefore, probably capable of infect- 
ing fresh hosts after passing through the winter in a resting state. 
Ampelomyces has been observed on most of the species of the 
Lrystphaceae, and no doubt plays an important part in checking 
their spread, by lessening their vitality, and often preventing the 
formation of perithecia (see Griffiths, 153, pp. 184, 185). 
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In the Lrystphaceae, as in other groups of parasitic fungi, we 
find that in some years, from unknown causes, the species attack 
certain host plants ina marked manner. This is well illustrated 
by the wave of disease, caused by Sphaerotheca humuli, which 
periodically sweeps over the cultivated hop, and in the attacks, 
by the same fungus, in certain years on cultivated strawberries ; 
and it is not the less noticeable with regard to wild host-plants. 
Some interesting biological notes, on this and other points, are 
given by Griffiths, in his paper on ‘‘Some Northwestern Lrysipha- 
ceae”’ (1 52). 

The frequency with which great devastation is caused by mem- 
bers of the present family to cultivated plants of high economic 
value makes the study of their life history a matter of importance. 
The two worst diseases are those caused by the vine and hop 
mildews (Uncinula necator and Sphaerotheca humult), which at 
certain periods have caused wholesale destruction to the cultivated 
vines and hops of the world. Other well-known diseases are 
caused by the rose mildew (Sfhacrotheca pannosa), the apple 
mildew (Podosphaera leucotricha) and the pear and cherry mildew 
(P. oxyacanthae), the gooseberry mildew of America (.Sphaerotheca 
mors-uvae) and the gooseberry mildew of Europe (Jiicrosphacra 
grossulariae), the pea, bean and turnip mildew (Zrysiphe polygont), 
and the corn mildew (£. graminis). 

All these diseases, it is now proved, are able to be held in 
check by the prompt use of certain fungicides. I. have endeav- 
ored to give full instructions for the preparation and use of the 
best remedies under each species of mildew causing a disease. 


HISTORICAL 


Linnaeus in the Species Plantarum (1753) mentioned a fungus 
under the name of J/ucor Erysiphe—‘ Mucor albus, capitulis fus- 
cis sessilibus. Habitat in foliis HZamuliz, Aceris, Lami, Galeopsidts, 
Lithospermi.’ By this name the four species of the Zrysiphaceae 
now known as Sphaerotheca humuli, Uncinula aceris, Erystphe 
galeopsidis (on Lamium and Galeopsis) and £. cichoracearum were 
in all probability intended. In 1767, in the ‘‘ Mundus invisibilis ”’ 
(222) Linnaeus spoke of Erysiphe as a genus (giving, however, no 
strict definition). Persoon, in 1796 (Obs. Myc. 1: 13), gave the 
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name Sclerotium Erysiphe to Linnaeus’ species, and in 1801 (Syn. 
Meth. Fung. 1: 124) separated the plant on Cory/us as var. 3 
corylea (= Phyllactinia corylea). 

In 1804, in a work by Rebentisch (295) we meet with the first 
illustration. The fungus was called Sclerotium suffultum, and 
represents the species now known as Phyllactinia corylea. 

In 1805 De Candolle (62) published the mss. genus “ Eryszphe 
Hedw. f.,” and very briefly described, often under several different 
names depending on the host-plant, the species now known as 
Phyllactinia corylea, Uncinula salicis, Erysiphe polygoni, f. cicho- 
vacearum, and Aicrosphaera berberidis. De Candolle in 1806, in 
the Syn. Pl. Gall. added Zrysiphe aceris (= Uncinula aceris) ; in 
1807 (64) £. oxyacanthae (= Podosphaera oxyacanthae), and in 
1815,in vol. 6 of the Flore Francaise the species now called J/icro- 
sphaera cuonymi, M. astragal, M. alni var. lonicerae, Sphaerotheca 
humul, Uncinula prunastri, Lrysiphe graminis and Ff. galeopstdts. 

In 1815, also, Bivoni Bernardi (41) described and figured Zry- 
siphe vagans (= Phyllactinia corylea) and E£. clandestina (= Unet- 
nula clandestina). The figures of both are good, and in that of the 
latter species the uncinate apex of the appendages is carefully shown. 

In the same year Fries in Obs. Myc. p. 206, united all the 
hitherto described species under the name of Arysiphe varium. 

The alteration of the spelling of the genus to “ Zrysibe’’ orig- 
inated with Nees von Esenbeck, in 1817 (257), who used the 
name “ -rysibe suffultum Rebent.” for the Lrysiphe suffultum of 
that author, and subsequent authors followed in attributing the 
word “ -rysibe’’ to Rebentisch. 

In 1819 the most important of the early works on the £ry- 
siphaceae appeared. These were Wallroth’s two papers, one en- 
titled ‘‘ Naturgeschichte des Mucor Erysiphe,”’ in the Berlin Gesell. 
Nat. Freunde Verhandl. 1: 6-45; the other, called ‘‘ De Mucore 
Erysiphe Linnaei observationes,”’ in the Annal. Wett. Gesell. 4: 
226-247. 

Through Wallroth’s work an important addition was made to 
the existing knowledge of the family. It may be said that in all 
works prior to this date the host-plant on which the Zrysiphe grew 
afforded the chief specific character. Wallroth pointed out that 
the same species often grew on a great number of different host- 
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plants and insisted on the need of each species being defined by 
morphological characters. Attention was also directed to the 
value of the appendages as affording diagnostic characters, and the 
varioys shapes and mode of branching shown by these organs 
were carefully noted. 

With respect to nomenclature, Wallroth made some unfortu- 
nate changes. Regarding the name “£ryszphe as unsuitable (on ac- 
count of its derivation from the Greek word ‘spve:87, which is 
stated to have meant rvodigo, or rust), Wallroth proposed A/phito- 
morpha in its place, and used the name “vyszbe to supersede the 
genera Uredo, Ustilago, etc. These changes, however, were not 
adopted by subsequent authors, and it need only be mentioned that 
in accordance with the laws of botanical nomenclature, Wallroth’s 
reasons for overthrowing the name “ryszphe for the present group 
are insufficient. 

An appendix by Schlechtendal immediately followed Wall- 
roth’s paper in the Berlin Verhandl. This work is especially in- 
teresting from the fact that it is here for the first time clearly rec- 
ognized that the Aryszphaceac may be divided into two groups, one 
in which the perithecia contain a single ascus with eight spores, 
the other in which these contain several asci. This important fun- 
damental difference is well shown in a figure. 

From 1819 until 1851 little advance was made. 

In 1823 Kunze (208) founded the genus Podosphaera for the 


’ 


‘“ Sphaeria myrtillina’’ of Schubert, and gave good figures illus- 
trating the characters of the genus. 

Link, in 1824, in Willdenow’s ‘Species Plantarum,” arranged 
the species described up to that time in two sections, ‘‘ sporangi- 
olo unico,’ and ‘ sporangiolis pluribus.” 

In 1825-27 Greville, ‘in the Scottish Cryptogamic Flora, de- 
scribed and figured Erysiphe pist (= £. polygoni), E. adunca (= 
Uncinula salicis), and Eurotium rosarum (= Sphaerotheca pannosa). 

Perhaps the most important works about this time were Fries’ 
Syst. Myc. (1829), Duby’s Botanicon Gallicum (1830), and Wall- 
roth’s Fl. Crypt. Germ. (1833), although they added but little to 
the existing knowledge of the Lrysiphaceae. 

In 1834 Schweinitz (322) published an account of the North 
American forms, in which sixteen new species were described ; 
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many of these, however, were the same species on different host 
plants. 

In 1838 Corda (92) figured Lrysiphe Perisporium (= EL. poly- 
goni) and £. bicornis (= Uncinula aceris). 

During 1846-9, Durieu and Montagne (109) described several 
species from Algeria. 

In 1851 Léveillé published in the Ann. Sci. Nat., his classical 
monograph entitled ‘‘ Organisation et Disposition meéthodique des 
espéces qui composent le genre Erysiphé.” In this work after 
dividing the Zrys¢phaceae into two sections, ‘‘ Sporangium unicum ”’ 
and ‘‘Sporangia plurima,’’ Leveille arranged the species in five 
genera, viz, Podosphaecra Kze. and Sphaerotheca Lev. belonging to 
the first section, and Phyllactinia Lev., Uncinula Leév., Calocladia 
Lev. (afterwards changed to Microsphaera (see /. c., 381) and 
Erysiphe Hedw. f. DC. (emend.) belonging to the second. 

These genera, based on characters shown by the appendages, 
are still found to embrace all the known species of the -Aryszpha- 
ceae. For establishing these extremely natural genera, and for 
the broad view shown in the treatment of species, Leveille’s work 
has long been recognized as of the highest value. 

In 1861 the brothers Tulasne described fully and illustrated 
sixteen species of the Eryszphaceae in the first volume of the Selecta 
Fungorum Carpologia. The five plates, engraved on copper, con- 
tain the most beautiful illustrations of the family existing, and 
show well the stages in the life-history of both the conidial and 
perithecial form. The genera established by Leveille are not 
kept up, the species all being referred back to the old genus 
Erysiphe. 

In 1870 De Bary’s great work on £rysiphe in the “ Beitrage 
zur Morphologie und Physiologie der Pilze’’ appeared. Here the 
general life history of the Zvysiphaceae, and especially the history 
of the development of the perithecia, were minutely investigated. 
In a systematic appendix De Bary divided the family into two 
genera—Fodosphaera, with the characters ‘‘ carpogonia orthotropa. 
Ascus in quoque perithecio unicus (rarissime, lusu, 2), octosporus ; 
and Lrysiphe, “carpogonium campylotropum. Asci in quoque 
perithecio 4 aut plures.”’ 

In 1872 Cooke and Peck published their papers (g0 and g1) on 
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the Erysiphaceae of the United States, describing a number of new 
species. 

Karsten (1873) in Myc. Fenn. (192) and, later (1885) in the 
Act. Soc. Faun. Fl. Fenn. (196) described the Erysiphaceae of 
Finland, and in 1884 Winter monographed those of Germany in 
Rabenhorst’s Krypt. Fl. Deutschl. (394). 

In 1887 the important work entitled the ‘‘ Parasitic Fungi of 
Illinois, Part 2, Arys¢pheae’’ by Burrill and Earle appeared. It 
would be difficult to praise this work too highly for the clear de- 
scriptions of the species (28 in number), the careful enumeration 
of the host-plants, and especially for the broad view shown in the 
conception of what constitutes a natural species. Burrill’s excel- 
lent account of the North American species in Ellis and Ever- 
hart’s N. Amer. Pyrenomycetes (1892) is based on the above 
work, and contains some important additions. 

In 1893 Schroeter enumerated the Arysiphaceae in Cohn’s 
Krypt. Fl. von Schlesien, in 1896, Jaczewski published his ‘‘Mon- 
ographie des Erysiphees de la Suisse”’ (176), and in 1897 Oude- 
mans described the species found in the Netherlands (263). 

In 1895 Harper’s valuable work (160) on the history of the 
development of the perithecium appeared. 

At the beginning of 1899 Palla published his important paper 
“Ueber die Gattung Phylactnia.”’ It is here pointed out that 
Phyllactinia differs from the other genera in producing its haus- 
toria from hyphae sent through the stomata of the host-leaf. As 
a result of this interesting discovery, the -Arysiphaceae are now 
divided into two sub-families, the Arysipheae and the Phyllactineae. 

In Saccardo’s ‘“Sylloge Fungorum” (1882-1899) an enu- 
meration of all the published species of the Arysiphaceae is given. 
Meschinelli (248), in his work on fossil Fungi, describes and fig- 
ures a genus Lrysip/ites, with one species (= Arysiphe protogaea 
Schmalh.) found on /icus kiewtensts in one of the Tertiary forma- 
tions in Russia. 


GENERAL REMARKS ON THE CONNECTION BETWEEN Host 
AND PARASITE 
In the “rysiphactae, perhaps as much as in any group ot 
fungi there has been, especially in the past, an undue multi- 
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plication of species. For example, more than twenty forms 
of Phyllactinia corylea (notwithstanding that this is the most 
sharply characterized species in the family) have been published 
as new species. For the most part, these ‘‘species’’ were sup- 
posed to be confined to the host-plant on which they were discov- 
ered, and after which they were named; this was the case with 
Lrysiphe fraxini, f: betulae, kL. alni, £. malt, -. fagi, FE. quer- 
cus, /:, pyri, £. wets, £. cerasi, etc. | 

It is interesting to note that even among the earlier authors 
this unscientific practice of making a new species of a form be- 
cause it occurred on a new host-plant did not pass unreproved. 
As early as 1819 Wallroth (383, p. 18) says: “Es ist ein ganz 
irriger Glaube und ein unverzeihlicher Fehler der Flichtigkeit, wenn 
wir * * * so viel Arten der Epiphyten aufgestellt und nach den 
Pflanzen selbst, auf denen sie hervorbrechen, benennt finden als 
deren selbst sind.” Again, in 1851, when Leveille arranged in 
clearly defined species the great mass of named forms (often dis- 
tinguished merely by the host on which they grew) which had 
accumulated since Wallroth’s time, the same warning is repeated ; 
“Pour les reconnaitre on devra les etudier seulement quand ils 
auront atteint leur plus haut degre d’organisation et ne plus faire 
attention aux vegetaux sur lesquels on les rencontre. Cette 
manicre de les dénommer est essentiellement vicieuse, elle conduit 
a la confusion et a l’erreur.”’ 


’ 


In Saccardo’s ‘“‘Sylloge’”’ I11 species, and I variety, and 20 
species ‘‘ dubiae vel inquirendae,”’ are enumerated. To this num- 
ber must be added 8 species and 6 varieties, either accidentally 
omitted from the Sylloge, or published subsequently. 

In the treatment of the family in the present paper 49 species 
and II varieties are recognized. Of these three species and two 
varieties are new to science. 

This great reduction of species will not be wholly unexpected, 
as a similar process has been found necessary in the treatment of 
the family by several authors, in works published subsequently to 
the ‘ Sylloge.’’ Winter, for instance, in his work on the Arysi- 
phaceae of Germany, reduced several of the European species enu- 
merated in the “ Sylloge,”’ and in 1887 Burrill and Earle (61) sim- 
ilarly accounted for many of the American species of Schweinitz, 
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as well as for several of those described by later American 
authors. 

The further reduction of species that has been made in the 
present work may be ascribed mainly to two causes: (1) The ne- 
cessity of adopting a wide view of a species when dealing with 
material from all parts of the world; and (2) The adoption of the 
principle that classification must be based primarily on morpholog- 
ical characters. 

As a necessary consequence of adherence to the latter view, 
the connection of a parasitic fungus with a certain host-plant can- 
not be considered as affording a character of specific importance. 
If it were to be proved that two forms of a fungus, morpholog- 
ically indistinguishable from one another, occurring on different 
species of host plants, were incapable of infecting any but their 
respective hosts, then these two forms might be classified as 
“biological ’’ varieties or species, and in such a case the connec- 
tion between the parasite and its host would become a character 
of systematic importance. No such evidence, however, is at 
present adduced in connection with the members of the Lrysz- 
phaceae. For the present, therefore, to mention one example, 
such a species as Sphacrotheca epilobit, supposed to be confined 
to species of Lpilobium, but morphologically indistinguishable 
from certain forms of the polymorphic S. uwmul, cannot be main- 
tained. 

The question of the systematic value of the connection be- 
tween host and parasite is one of great importance. The connec- 
tion is frequently treated as affording a character of primary spe- 
cific importance, and it will, perhaps, not be out of place here to 
utter a protest against this practice. The method of classification 
commonly followed in dealing with parasitic fungi is well illus- 
trated in the treatment the genus oma has received. Over 
1,000 species are enumerated in Saccardo’s “‘ Sylloge,” and the 
majority of these are named after the host-plant on which they oc- 
cur. That the connection of parasite and host is here made the 
character of primary importance can be seen from the treatment of 
the genus given in local floras. Allescher in enumerating 570 
species of Phoma, in Rabenhorst’s Kryptogamen Flora Deutsch- 
lands, has adopted an arrangement thus described: ‘* Die Arten der 
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Gattung Phoma, sind im Folgenden je nachdem sie auf Holzge- 
wachsen, krautartigen Dicotyledonen, Monocotyledonen, oder 
Kryptogamen wachsen, und in jeder Abtheilung nach den alpha- 
betisch geordneten Nahrpflanzen angeordnet.”” When in place of 
such an arrangement as this, where’the connection between host 
and parasite is considered of primary specific importance, and 
where a mere alphabetical list is substituted for a natural classifica- 
tion, a monograph of the genus oma appears in which the species 
are defined by morphological characters, a more scientific method 
in the classification of fungi will have commenced. 

After the forms of the Zryszphaccae have been grouped around 
what may be termed “ morphological centers,’ the next most im- 
portant work is to experiment biologically with them. Such ex- 
perimental work remains, unfortunately, almost entirely to be 
done. A few instances are on record of attempts to sow the 
spores of one species on the host-plants peculiar te another species, 
e. g., the spores of £. graminis on the host-plants of £. polygont, 
and those of £. polygont on the vine, the host-plant of Uncinula 
necator ; in all cases without success. 

An experiment performed by Magnus (mentioned in detail under 
Sphaerotheca), although unfortunately incomplete, is of great inter- 
est. Conidia of Sphacrotheca humuli growing on the hop, were 
taken and sown on Zaraxacum officinale, acommon host-plant of S. 
humult var. fuliginea. This variety (considered a distinct spe- 
cies by Burrill and most American authors) is distinguished 
by the much larger cells of the perithecium, usually dif- 
ferent character of the appendages, etc. The conidia of S. 
humuli germinated on the Zaraxacum, and produced ‘a mycelium 
bearing conidia. Observations were not continued to see if peri- 
thecia would be produced. From this experiment we are led to 
one of three conclusions. We must suppose either : (1) That the 
conidia of S. Auwmul/i on this host would have produced ultimately 
the perithecia at present considered characteristic of the var. 
Juliginea, in which case we should have to consider the latter as 
merely a form of S. humuli induced by growing on certain host- 
plants. .This view is .rather favored by the fact that in some 
species we-have certain forms associated with certain hosts which 
present slight morphological differences, although these are not 
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sufficiently marked to prevent the forms from being considered as 


belonging to the species. Or (2) We must suppose that the coni- 
dia of S. Aumult on a strange host-plant, although producing a 
mycelium capable of giving rise to conidia, might be unable to con- 
tinue its development and produce perithecia, in which case the 
form would quickly die out. Certain Ozdzum-forms, e. g., that on 
species of J/yosofis, appear seldom, if ever, to produce perithecial 
fruit. Finally, (3) That the conidia might have ultimately produced 
perithecia similar to those of ordinary S. humuli. This seems 
perhaps unlikely, when we remember that S: humul has never 
been recorded on /araxacum, notwithstanding that this plant is 
a common weed in many places (¢. g., hop-gardens) where S. 
humult grows. 

The compilation of a list of the host-plants of the Arysiphaceae 
is attended with many difficulties. 

1. In the first place the fungus has frequently been wrongly 
determined in Exsiccati. An instance will make this clear, and il- 
lustrate how wrong plants may become recorded as hosts for certain 
species. In eleven examples from certain Exsiccati ‘‘ Sphaerotheca 
Castagnet’’ is given as the species occurring on these hosts :— 
Inula hirta (Sacc. Myc. Ven. 630), Plantago maritima (Rab. 
Fung. Eur. 1916), P. mayor (Rab. Fung. Eur. 1048), Achillea Ptar- 
mica (Rab. Fung. Eur. 1051), Senecto sy/vaticus (de Thiim. Fung. 
Austr. 441), Eupatortum cannabinum (Cooke, Fung. Brit. Exsicc. 
ed. 2, 591, 592), Zrifolium medium (Syd. Myc. March. 3052), 
Calystegia sepium (Syd. Myc. March. 432), Catalpa syringaefolia 
(Syd. Myc. March. 1640), Halcaria vulgaris (Syd. Myc. March. 
1541) and Stachys alpina (Sacc. Myc. Ven. 1491). In the first 
six specimens the fungus is Avysiphe cichoracearum, in the next 
four £. Polygoni and in the last 4. galeopsidis. Here we have 
eleven species of host-plants wrongly given for one species in 
specimens sent out in exsiccati. It is, moreover, probable that’ 
the error does not stop here, but that it is perpetuated by the 
fungus on these hosts being named and recorded as ‘ S. Castag- 
net’’ without examination by subsequent collectors ; itis significant 
that four of the plants given above are stated to be hosts of S. 
Castagnei by several authors. 

2. The list‘of host-plants has been further complicated by the 
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practice followed by many authors of determining a plant specific- 
ally in its conidial ( Ozdzum) stage. As yet, we do not know enough 
about the conidial form (which is possibly as variable in some 
species as the perithecial is known to be) to be able to determine 
it specifically with safety, and it is certain that the practice of doing 
so had led to many errors. I have, therefore, as far as it has been 
possible, omitted in my host-index those records in which the 
fungus has been observed only in the conidial condition. The 
treatment which the fungus on Cucurdbitaceae (Cucumis, Cucurbita) 
has received, affords evidence of the danger of naming the conidial 
forms. In herbaria and published records the fungus is stated 
almost without exception, to be Sphacrotheca Castagnet. Schroe- 
ter, however, having observed the perithecial stage on Cucurbita 
Pepo, has named it “Lrysiphe polygont. In collections and exsiccati 
this fungus on Cucurbitaceae exists.apparently only in the conidial 
stage, and the only specimen that I have seen with perithecia 
occurred on Cucurbita Pepo, in late autumn, at Reigate, Surrey, 
England. On this specimen the fungus is undoubtedly Aryszphe 
cichoracearum, the species recorded on Cucurbitaceae by American 
mycologists. 

3. Certain common species of A7ysiphe are, in my experience, 
always wrongly determined. In Europe there is a species, not 
uncommon on Valeriana officinalis which, without exception, has 
been referred to £. communis (E. polygoni) by authors; it is, how- 
ever, undoubtedly £. cichoracearum. The fungus not uncommon 
on Anchusa officinalis and Echium vulgare has been named £. 
cichoracearum, and no records exist of £. jpolygonit occurring on 
these hosts, yet all the specimens I have seen in herbaria are really 
to be referred to the latter species. The only fungus on Galum 
that I have seen is &£. cichoracearum, yet it is always named in 
European herbaria and exsiccati /. communis (£. polygont), and 
is so recorded in all works. 

I have thought it advisable, therefore, on account of the con- 
fusion that exists in many cases, to compile a host-index from 
personal observations, chiefly with the view of seeing if any facts 
of interest could be gamed on the subject of the general relation 
between parasite and host. By means of the abundant material 
received from many parts of the world, and through the examina- 
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tion of the chief herbaria, I have been enabled to observe the oc- 
currence of species of the Lrysiphaceae on 1002 different species of 
host-plants.* To make the list, as far as possible, complete, I have 
incorporated 367 additional host-plants recorded in the literature 
of the subject, and have also noted all those cases in which a dif- 
ferent species of mildew to that personally observed on any host- 
species has been recorded by authors. In both the latter cases 
the plants are distinguished in the host-index by an asterisk, 
and the authority for each record is indicated in the list of host- 
plants given under the respective species of fungus. The names 
of the host-plants have been, so far as possible, brought into ac- 
cordance with those of the Index Kewensis. 

The restriction of the parasite in its choice of host-plants varies 
greatly in the species of the Arysiphaceae. Many species, ¢. ¢., 
Erysiphe tortilis on Cornus sanguinea, Uncinula geniculata on Morus 
rubra, and Podosphaera biuncinata on Hamamelis Virginiana have 
amore or less wide geographic distribution, and yet, so far as at 
present known, are absolutely confined to their respective host- 
plant. About as many instances occur in which the hosts of the 
fungus are limited to one genus; ¢. g., Unctnula aceris, its var. 
Tulasnei, and U. circinata are confined to species of Acer, U. 
flexuosa to species of A:sculus, and Sphaerotheca lanestris to species 
of Quercus. A few species are limited in their choice of host- 
plants to certain families, ¢. g¢., Uncinula salicis on Salicaceae, 
Sphacrotheca pannosa on Rosaceae, Lrysiphe graminis on the 
Gramineae. Finally, many species occur ona great number of 
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* A word may be given here on the right manner of using the host-index. Rightly 
used, it affords, when the name of the host-plant is known, a useful clue toward iden- 
tifying an unknown species, and in a certain sense serves as a key to all the species of 
the Zrysiphaceae, wrongly used, it may easily be the means of perpetuating errors. To 
illustrate, if there be but one species of fungus recorded on the host-plant in hand, it is 
then necessary merely to turn to the description of the fungus and see if the specimens 
to be named agree in the characters given. The practice of naming a fungus from a 
host-index, without examination, cannot be too strongly condemned. If several spe- 
cies have been recorded on the host, the description of each must be consulted until the 
fungus is identified. It is, perhaps, not unnecessary to add that if the name of the 
host-plant in hand is not to be found among those of the host-index, it is not to be as- 
sumed that this gives any reason for supposing that the fungus is a new species, as the 
host list is necessarily very ifcomplete; in such cases the keys to the genera and spe- 
cies must be consulted, 
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host-plants of very different affinities. I have observed Phyllactinia 
corylea on hosts belonging to 48 genera, in 27 different families, 
and Erysiphe polygoni on 190 different species of host-plants, be- 
longing to 89 genera. The latter species has been reported on 
146 additional host-plants (some of which, however, must be 
considered doubtful). 

The members of the “/vyszphaceae fall into the following divi- 
sions; 15 species and 2 varieties are confined to a single species of 
host-plant ; 15 species and 5 varieties to species belonging to one 
genus ; 4 species and I variety to those belonging: to one family, 
and 15 species and 3 varieties show little or no preference in select- 
ing their hosts. In the species of the first division it seems reason- 
able to suppose that the connection between host and parasite 
must bea very intimate one. In those of the last division it seems 
probable that the connection is slight. 

The number of cases in which more than one species or va- 
riety of mildew has been observed on one species of host-plant is 
rather large ; on one host-species five different mildews have been 
recorded in one case, four in four cases, three in 24 cases, and two in 
163 cases. These numbers have been obtained by taking into ac- 
count all the published records, and are therefore (especially with 
regard to those cases in which two species of mildew have been re- 
corded on the same host) probably far too high. In the present con- 
fusion that exists concerning the hosts of many species it is impossi- 
ble to give exact numbers ; probably, in the last case mentioned, 100 
in the place of 163 would be nearer the mark. In many cases it is 
probable that an error in identification has led to different species of 
the -rysiphaceae being recorded for one host-plant. For instance, 
on Verbascum phlomoides | have seen Lrysiphe taurica ; E. cichorace- 
arum is recorded by Magnus, and £. polygont by Dom. Saccardo ; 
£. cichoracearum grows commonly on Achillea Ptarmica, and it 
may perhaps be doubted if the two other species—F. taurica and 
E. polygont, recorded on this host, really occur. It is needless to 
give further examples, as these can be found in the host-index. 
On the one hand it is quite certain that in a large number of cases 
more than one species of mildew grows on one host-species ; on 
the other hand, it is equally certain that in many of the recorded 
cases of this kind wrong determinations have been made. It is hoped 
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that by means of the asterisk prefixed to the plants in the host- 
index attention will be directed to this point, and so lead mycol- 
ogists to clear up these doubtful records. The work is difficult, as 
it consists in many cases in proving that a certain species dges not 
grow on a certain host-plant; this can only be hoped to be ac- 
complished by continued observations for many years, at the end 
of which time it might be safe to disregard many published 
records. 

One curious source of error still remains to be noticed. It 
has, up to the present, been generally supposed that it is a safe 
practice to consider perithecia found on any host-plant as originat- 
ing there. Many cases that have come under consideration prove 
that this is not so. In some instances stray perithecia of certain 
species occurring on strange hosts have been published as new 


’ 


species. This is the case with “ Zrysiphella Carestiana,” which 
was founded on. perithecia of Phylactinia corylea accidentally 
adhering to the pileus of /omes fomentarius. ‘ Uncinula Co- 
umbiana’’ is, I believe, merely U. salicis on the leaves of Scu- 


9) 


tellaria, and “‘ -rysiphe vitigera’’ appears to have been established 
on stray perithecia of 4. céchoracecarum, occurring on the vine. 
Similiar cases, mentioned in detail under the respective species are 
the following: Unxcinula sahcis on Artemisia vulgaris, U. prunastri 
‘on Lonicera Nylosteum, U. Delavayi on Celtis, Phyllactinia corylea 
on probably many herbaceous hosts and Jicrosphacra alnion Pop- 
ulus grandidentata. Uncinula  geniculata has occurred appar- 
ently accidentally on H/ydrophyllum appendiculatum. I have 
seen, in herbarium specimens, fodosphacra tridactyla adhering 
in a tangled mass toa leaf of Fagus sylvatica, and perithecia of 
Phyllactinia corylea accidentally present on a rose leaf. A few 
perithecia of Microsphacra alni have been seen among those of JZ, 
diffusa on a leaf of Desmodium paniculatum, and, also, in a speci- 
men named JZ grossulariae, adhering to the margins of goose- 
berry leaves. 

The accidental presence of perithecia on plants may perhaps 
be accounted for in some cases by the rubbing together of dried 
specimens in herbaria, or possibly by the repeated use of the same 
drying paper to which perithecia would adhere, in pressing the 
leaves. 
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DISTRIBUTION. 

The “Lrysiphaceae have practically a world-wide distribution. 
It can, however, be said that their headquarters are in the North 
Temperate Zone, as they occur in the greatest numbers in the Uni- 
ted States and parts of Europe. The most southern record is 
that of Phyllactinia at the Beagle Channel, Tierra del Fuego, in 
the extreme south of South America. One species probably, 
ELrysiphe cichoracearum, has been recorded from the tropical island 
of St. Thomas, off the west coast of Africa; Phyllactinia corylea 
occurs in Guatemala, and Sfhaerotheca pannosa is reported from 
the West Indies. As regards the northern limit, Zvyszphe cichora- 
cearum is found in Lapland, and Podosphacra oxyacanthae in Green- 
land. 

As examples of species with a very wide range of distribution 
may be mentioned “Lrysiphe polygon, L. cichoracearum, f. graminis, 
Microsphaera alni, Podosphacra oxyacanthae, Uncitnula salicis, Sphae- 
votheca humult, and Phylactinia corylea. 

Arranging the species as they occur on the main areas of land 
we have the following table: 


No. No. No. of No. of 
of species. of vars. endemic species. endemic vars. 

Europe, 27 5 9 3 
Africa, 7 I — — 
Asia, 25 3 4 I 
Australia and ) : 

New Zealand, | 

America, 3I 7 14 5 


We find, therefore, that out of the 49 species and 11 varieties 
of the “ryszphaceae, no less than 27 species and 9g varieties are 
endemic in the above sense, that is to say, nearly four-sevenths of 
the species and g out of the I1 varieties. 

These 27 ‘‘endemic”’ species and g varieties are variously fur- 
ther limited in distribution, and it is interesting to note that most of 
them are confined either to a single species of host-plant or to 
one genus; ¢. g., Arysiphe trina is known only from California on 
the single species Quercus agrifolia, while £. tortilis has a wide 
European range on Cornus sanguinea. 

The number of species confined to the Old World is 18, with 
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4 varieties ; to the New World, 14 species with 5 varieties ; leav- 
ing 17 species and 2 varieties common to both. 

In dealing with the features of distribution, however, we must 
remember that while Europe and the United States have been 
well-worked for the -rysiphaceac, little has yet been done in in- 
vestigating the family in Africa, Asia and Australia. 

An interesting fact is the occurrence in Japan of two species, 
Uncinula Clintonii and U. polychazta, hitherto supposed to be en- 
demic to America. Sphaerotheca mors-uvae, widely spread in the 
United States on species of Azdes, appears to be identical with the 
European species S. ¢omentosa growing on species of Luphorébta. 
Microsphacra euphordiae is not uncommon in the United States 
on Luphordia and Astragalus, and appears in Asia (Turkestan) on 
Colutea and Astragalus (M. coluteae). Uncinula necator, long sup- 
posed to be endemic to North America, was discovered in 1892 in 
France, and has now been und in species of Actenidia in Japan. 
UV. Australiana, on Lagerss a ovalifoliain New South Wales, 
has been sent by Prof. Miyape, on Z. /nadica, from Japan. 

Most of the species of the Arysiphaceae show a wide range of 
variation in their characters, and the description of each species 
given in the following pages will usually be found to be much 
wider than that hitherto given by authors. 

Examination of a large amount of material has shown con- 
clusively that such characters as the persistence or evanescence of 
the mycelium, the size of the perithecium, the number of asci, 
and in many cases the number of spores are far more variable 
than is generally supposed. On the other hand, just as we find 
that a classification based on differences in the shape of the ap- 
pendages divides the family into natural genera, so also we find 
that frequently the best specific characters are those derived from 
the appendages. The minute differences in the shape, mode of 
branching, etc., of the appendages are specifically constant, and 
usually show far less variation than other characters. It is im- 
portant to note, howtver, that the mature condition of the ap- 
pendages is necessary to show these specific characters ; many 
erroneous descriptions have arisen from the examination of only 
immature stages. 

At the end of the synonomy of each species, a list of exsic- 
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cati is appended. Only those are quoted which have been per- 
sonally examined, and unless prefixed by an asterisk, or followed 
by information as to the source, all the numbers refer to the copies 
in the Kew Herbarium. Those distinguished by an asterisk are 
to be found in the Herbarium of the British Museum (Natural 
History). It is necessary to state exactly what copies have been 
examined, as—in the case of microscopic fungi especially—different 
copies of the same numbers in exsiccati may contain different species. 

I have not attempted to deal with the described species of 
Oidium in the present work, only mentioning those which are 
generally admitted to be the conidial stage of known species of 
the “rysiphaceae, as, e. g., O. Tuckert and Uncinula necator, O. 
monilioides and Lrysiphe graminis, etc. In all probability the 
genus Ordium is not autonomous, but consists entirely of conidial 
forms of the Zrysiphaceae. About 50 species of Ozdiuwm have been 
published ; of these six are already known to be the conidial stage 
of certain species, and over twenty-five of the remaining species 
grow on plants known to be the hosts of species of the Avys¢phaceae. 
I have not included in the descriptions of the species of the /rysv- 
phaceae the characters shown in the conidial (Ozdzum) stage. In 
many species, indeed, this stage has not, at present, been observed. 
In those cases where only dried material was available, the ex- 
amination would not have been satisfactory, as in studying the 
Oidin-form living material is necessary in order to arrive at such 
characters as the number of conidia produced in the chain, the 
size and shape of the ripe conidium. I hope at some future time 
to investigate this branch of the subject. 


The material examined has been for a large part found in the rich collection of 
Erysiphaceae in the Royal Herbarium, Kew. This collection includes the types of 
Cooke and Peck’s American species. and is especially valuable in containing Berkeley’s 
herbarium. In this occur, besides Berkeley’s types, no less than 98 specimens sent by 
Léveillé to this author ( Léveillé’s herbarium, M. P. Hariot informs me, was destroyed } 
in 1870 during the Franco-Prussian war); also a number of specimens sent by Castagne, 
Roberge, etc., and a few examples from Schweinitz’ herbarium. For the great facil- 
ities afforded me in the use of this collection I am under obligations to the Director of 
the Royal Gardens, Kew. 

Next in importance has been the private collection kindly sent on loan by Prof. 
F. S. Earle. This contains over 800 excellent specimens of the American’ Zrysiphaceae, 
and is valuable as being the material used by Professor Burrill and Professor Earle in 
their well-known work on the family (61). 
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LIsT OF NEW SPECIES AND VARIETIES 
' | Uncinula salicis, var. Miyabet. 
Uneinula Fraxint. 
Uncinula Sengokut. 
Microsphaera alni, var. ludens. 


¢ ERYSIPHACEAE Lev. 
. Parasitic on living (phanerogamic) plants ; vegetative mycelium 
, ‘ white, external to the host-plant, either (A7yszpheae) forming haus- 
toria in the epidermal cells, or (Phylactinieae) sending special 
branches for a short distance through the stomata into the inter- 
cellular spaces, and from these branches sending haustoria into the 
surrounding cells; hyphae thin-walled, septate, much-branched 
and interwoven ; conidia large, continuous (non-septate), colorless 
or white, cylindrical, oblong, or barrel-shaped, produced singly or 
in concatenate chains in basipetal succession on erect, simple, 
d septate, colorless conidiophores ; perithecia arising directly from 
the mycelium, sessile, at first colorless, then yellow, becoming 
finally brown or black, membranaceous, indehiscent, globose or 
globose-depressed, sometimes becoming concave; walls many- 
layered, pseudo-parenchymatous, the apical, equatorial or basal 
cells of the outer wall usually giving rise to definite outgrowths, 
the appendages, which are either more or less similar to the mycelial 
hyphae, or quite distinct from them, and variously shaped, simple or 
a branched at the apex, erect or radiating, sometimes colored ; asci 
a one or many, arising from the base of the perithecium, colorless, 
| cylindrical, oblong, ovate or globose, frequently pedicellate, 2-8- 

spored ; spores continuous (non-septate), colorless, oblong or oval, 

with obtuse ends, straight or rarely slightly curved ; paraphyses 

absent. 

Sub-family ERysIPHEAE Palla. 


Mycelium wholly external to the tissues of the host-plant ; 
sending haustoria into the epidermal cells only. 


Key to the Genera 


» 1. Ascus solitary. 2. 
' Asci several. 3. 
*, 2. Appendages of the perithecium basal, sometimes obsolete, not branched in a definite 
manner at the apex. Sphaerotheca. 

Appendages of the perithecium branched at the apex, or if unbranched, arising api- 
' cally. Podosphaera. 
3. Appendages of the perithecium nearly always simple (branched in U, aceris (see 

gn Fig. 87)), uncinate at the apex. Uncinula. 


Appendages not uncinate. 
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4. Appendages branched in a definite manner at the apex, or if unbranched (JZ, astra- 
galt) white, assurgent and fasciculate. Microsphaera. ~ 


Appendages simple, or irregularly branched (no definite apical branching), some- 
times obsolete, usually more or less similar to the mycelium, and interwoven with, 
it, very rarely (£. forti/is) brown, assurgent and fasciculate. Erysiphe. ° 


PODOSPHAERA Kunze, Myk. Heft. 2: 111. 1823 


Perithecia globose, or globose-depressed ; ascus solitary, sub- 
globose; spores eight. Appendages equatorial or apical, dark 
brown or colorless, dichotomously branched at the apex, branches 
simple and straight, or swollen and knob-shaped ; very rarely (P. 
leucotricha) of two kinds, one set apical, brown, rigid, unbranched 
or rarely I-2 times dichotomous at the apex, the other set basal 
short, flexuous, simple or vaguely branched, frequently obsolete. 
Etym. zoug, pes, and cgapa, sphaecra.—Distrib. Europe, Africa, Asia, 
North America, and probably Australia.— 4 species and I variety. 

The single ascus separates the genus from all others of the Z7y- 
siphaceae except Sphacrotheca, from which it is at once distinguished 
| by the definite equatorial or apical appendages. VP. /eucotricha 
| which has hitherto been placed in the genus Sfhaerotheca, and 
known as S. zal, is anomalous among the Lrysipheae in possess- 
ing two kinds of appendages. 





Key to the Species of Podosphaera 


1. Basal appendages present, apical appendages usually unbranched. 4. /eucotricha. 
Basal appendages absent. 2. 


2. Appendages erecto-fasciculate, springing from near the apex of the perithecium. 3. 
Appendages more or less spreading and equatorially inserted. 4. 


3. Appendages 6-12'% times the diameter of the perithecium, colorless, or occasionally 


pale brown towards the base. 2. Schlechtendalii, 
Appendages I-8 times the diameter of the perithecium, dark brown for more than 
half their length. 1. oxyacanthae var. tridactyla, - 


4. Appendages colorless, or faintly tinged with brown at the base, branches of apex not 


swollen. 3. diuncinata. 
Appendages dark-brown for more than half their length, ultimate branches of the 
apex knob-shaped. I. oxyacanthae. 





1. PoDOSPHAERA OXYACANTHAE (DC.) de Bary. [ Figs. 96, 97, 99- 
108, 115] | 
Tt Erysiphe oxyacanthae DC., Mem. Soc. d’Agric. Depart. Seine 
9 10:235. 1807; DC. Fl. Fr. 6: 106. 1815; Duby, Bot. Gall. 
B® 2:868. 1830; Dur. et Mont. Fl. d’Algér. (Crypt.) 564. 1846-9; 
Tul. Sel. Fung. Carp. 1: 202, p/. gz. f. ro. 1861. 
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Alplitomorpha clandestina var. oxyacanthae Wallr. Berl. Ges. 
Nat. Freund. Verh. 1:36. 1819; Wallr. in Ann. Wett. Ges, 
4:242. 1819; Wallr. Fl. Crypt. Germ. 2:754. 1833. 

Sphacria myrtilina Schub.; Ficin. Flor. Gegend. Dresd. 2: 
356. 1823. 

Podosphaera myrtillina Kze. and Schmidt, Myk. Heft. 2: 113. 
pl. 2. 7. 8. 1823; de Bary, Beitr. Morph. Phys. Pilz. 1: § XIII. 
48.1870; Sacc. Syll. Fung. 1: 2. 1882; Wint. in Rabenh. Krypt. 
Fl. Deutschl. 1°:29. 1884; Karst. Act. Soc. Faun. Fl. Fenn. 
2°:95. 1885; Schroet. in Cohn’s Krypt. Fl. Schles. 3° : 233. 
1893; Jacz. Bull. Herb. Boiss. 4:744. 1896; Oudem. Rev. 
Champ. Pays-Bas, 2:81. 1897. 

Erysibe clandestina Lk. in Willd. Sp. Pl. 6: 103. 1824; Ra- 
benh. Deutschl. Krypt. Fl. 1:237. 1844. 

Erysiphe clandestina (oayacanthae) Fr. Syst. Myc. 3: 238. 
18209. 

Fk. myrtillina Fr. Syst. Myc. 3: 247. 1829. 

Lrysibe myrtillina Rabenh. Deutschl. Krypt. Fl. 1 : 23 

Podosphacra Kunszet Lev. Ann. Sci. Nat. IIT. 15: 1 
f, 6 (partim). 1851; Karst. Myc. Fenn. 2: 198. 1873. 

P. clandestina Lev. Ann. Sci. Nat. II. 15:36. pl 6. f. 5. 
1851 ; Cooke, Handb. Brit. Fung. 2:648. 1871. 

P. oxyacanthae (DC.) de Bary, Beitr. Morph. Phys. Pilz. 
1:§ XIII. 48. 1870; Sacc. Syll. Fung. 1: 2. 1882; Wint. in Ra- 
benh. Krypt. Fl. Deutschl. 1°: 29. 1884; Earle, Bot. Gaz. 12: 
26. 1884 (excl. syn. P. tridactyla and Alphit. tridactyla; Burr. 
and Earle, Bull. Ill. State Lab. Nat. Hist. 412. f. 7 (syn. exel. 
partim). 1887; Atkins. Journ. Elisha Mitch. Sci. Soc. 7 : 69. 
1891; Burr.; Ell. and Everh. N. Amer. Pyren. 21. pl. gz (sym. excl. 
partim). 1892; Schroet.; Cohn’s Krypt. Fl. Schles. 3: 234 
1893; Jacz. Bull. l’Herb. Boiss. 4: 743. 1896; Oudem. Rev. 
Champ. Pays-Bas. 2:79. 1897. 

P. minor E. C. Howe, Bull. Torr. Club, 5: 3. 1874; Sacc. Syll. 
Fung. 9: 364. 1891. 

Microsphaera fulvofulcra Cooke, Grevillea, 5: 110. 1877; 
Sacc. Syll. Fung. 1: 14. 1882, and g: 364. 1891. 

_ [?] Podosphaera clandestina Lévy. var. ramulicola Thiim. Bull. 
Soc. Imp. Nat. Mosc., 56: 126. 1882. 
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P. aucupariae Erikss. Fung. par. scand. exsicc. no. 233 (cum 
diag.) 1886; Sacc. Syll. Fung. g: 364. 1891. 

P. myrtillina var. major Juel. Ofvers. K. Oet. Akad. Forh. 
51: 490. 1895. 

Exsicc.: Bri.and Cav. Fung. par. 215; Rab.-Wint. Fung. Eur. 
3042, 3241, 3242, 3656; Syd. Myc. March. 1064, 1543, 222 
*3559; Kehm. Ascom. 798, 900; Roumeg. Fung. Gall. Exsicc. 
2735, 3730; Westend. Herb. Crypt. Belg. 280, 1057; and 740 
sub Lrysiphe penicellata var. mespilt; Fckl. Fung. Rhen. 728, 729; 
Desmaz. Pl. Cr. Fr. ed. 1: ser. 1: 919; and 1305 sub £rysibe 
penicellata var. mespili, *ser. 2: 919, *ed. 2: ser. 1; 219; and 705 
sub £. penicellata var. mespili; Ell. and Everh. N. Am. Fung. 
55, 55b, 2335; *EIll. and Everh. Fung. Columb. 107; *Sacc. 
Myc. Ven. 1374; *Seym. and Earle, Econ. Fung. 126, 130, 
132, 133, 418, 430; Lib. Pl. Cr. Ard. Fasc. 3: 278; Karst. 
Fung. Enun. Exsicc. 277; de Thum. Fung. Austr. 440, 446; 
Rab. Fung. Eur. 566; *Wartm. and Schenk, Schweiz. Krypt. 
628; *Gandog. Fl. Alger. Exsicc. 1984; *Erikss. Fung. par 
scand. 32, 135; *Krieg. Fung. Saxon. 72. 

Amphigenous, mycelium variable, sometimes persistent in 
thin patches, at others wholly evanescent ; perithecia scattered to 
more or less densely gregarious in clinging masses, subglobose, 
64-90 # in diameter, cells 10-18 4» wide; appendages spreading, 
more or less equatorially placed, occasionally springing from nearer 
the apex, extremely variable in number and length, from 4-30 in 
number, and from %-6, or rarely 10 times the diameter of the 
perithecium, usually unequal in length on the same perithecium, 
septate, dark brown for more than half their length, usually nearly 
to the apex, becoming thick-walled throughout, with the lumen 
more or less obliterated, apex 2-4 times dichotomously branched, 
branches usually short and equal (sometimes slightly elongated ), 
ultimate branches rounded, swollen, and more or less knob-shaped ; 
ascus broadly obovate, broadly oblong, or subglobose, variable in 
size, 58-90 X 45-75 #; spores normally 8, very rarely 6, varia- 
ble in size, 18-30 X 10-17 

Ffosts.—Amelanchier Canadensis, Crataegus Azarolus (272), C. 
coccinea, C. Crus-galli, C. Oxyacantha, C. rivularis, C. sanguinea 
(350), C. spathulata, C. subvillosa (269), C. tomentosa and vars. 
punctata and pyrifolia, Diospyros Virginiana (299), Prunus Ameri- 
cana, P. avium, P. Besseyi, P. Cerasus, P. Chicasa (324), P. de- 
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massa, P. domestica, P. Pennsylvanica (382), P. Persica (382), P. 
pumila, P. serotina, P. Virginiana, Pyrus Aucuparia, P. coronaria 
(97) (137), P. Cydonia, P. Germanica, P. Malus, Spiraea betulifoha, 
S. discolor (159), S. salicifolia, S. tomentosa, Vaccinium inter- 
medium (319), V. Myrtillus, V. uliginosum. 

Distribution.—Europe: Britain, France, Belgium, Nether- 
lands (253), Germany, Switzerland, Italy, Austria-Hungary, 
Denmark, Norway, Sweden, Finland, Russia. Africa: Algeria. 
Asia : Siberia (Minussinsk) (350), Japan. North America: United 
States—Maine (163), Vermont, Massachusetts, Connecticut, New 
York, New Jersey (53), Virginia, North Carolina, Ohio (71) (324), 
Michigan, Indiana, Alabama, Illinois, Wisconsin, Missouri, Iowa, 
South Dakota, Nebraska, Kansas, Montana, Idaho, Utah (363), 
Wyoming, Colorado, California. Canada—Ontario, New Bruns- 
wick, Greenland (300). 

Examination of a very large series of specimens has convinced 
me that the plants hitherto known as Podosphacra oxyacanthae 
and P. myrtillina are not specifically distinct. The distinguishing 
characters relied upon have been these: /. oxyacanthae, ap- 
pendages 8 or more, shorter than or about equaling the diameter 
of the perithecium ; P. myrtilina, appendages 4-10, spreading on 
all sides, or even deflexed, 3 or more times exceeding the diameter 
of the perithecium. In Europe these two forms, P. oxyacanthae 
on Crataegus and Mespilus, and P. myrtillina on Vaccinium Myriil- 
lus and V. uliginosum, could perhaps, taken by themselves, be 
kept distinct as varieties, for the distinctive characters are scarcely 
of specific value, besides occasionally showing a tendency to fail. 
On dealing with other material, however, it is seen very clearly that 
there exists every intermediate link between these two forms. 

Let us take first the European form on Pyrus Aucuparia, de- 
scribed by Eriksson asanew species. P. aucupariae, with the fol- 
lowing diagnosis: ‘‘Hypophylla. Mycelium evanidum. Perithecia 
sparsa, sphaeroidea, minuta. Appendices paucae (4—6), diametrum 
perithecii ter superantes,.e parte superiore perithecii radiatim diver- 
gentes * * * Mea species P. aucupariae differt a P. oxyacanthae 
appendicibus . longioribus, a 7. myrtillina Kze. appendicibus 
paucis, a P. tridactyla (Wallr.) de Bary appendicibus radiatis, ab 
his utrisque peritheciis hypophyllis.”’ 
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In Eriksson’s own specimens (Fung. par. scand. exsicc. nr. 
233), however, the appendages measure 1% to 234 (averaging 2) 
times the diameter of the perithecium. In the specimen in Rab.- 
Wint. Fung. Eur. 3241 the appendages are slightly more unequal 
in length, varying from 1-3 times the diameter of the perithecium. 
As regards the number of the appendages, this is in Eriksson’s 
P. aucupariae 4-8, and in European specimens of P. myrtilina, 
4-10. 

On the whole, P. aucupariae connects P. oxyacanthae with 
P. myrtillina, and cannot possibly be considered a_ separate 
species. 

It is, however, in dealing with American specimens that we see 


9) 


how completely “ P. myrtllina’’ merges into P. oxyacanthae. 

The American plant is often erroneously called “ P. tridactyla”’ 
by American mycologists, or ?. Aunset (which includes P. ¢ridac- 
tyla) is quoted wholly as a synonym; other authors, ¢. ¢., Earle 
(110), have supposed that the European P. myrtdllina might be 
something different from any of the American forms. Asa matter 
of fact, were the species P. oryacanthae and P. myrtillina to be 
kept distinct most the American forms would fall under the latter, 
although occurring on other hosts than Vaccinium, while P. 
oxyacanthae would have to be confined to certain forms on Cva- 
taegus, and to the form on Sfiraea, which has been called P. 
minor Kk. C. Howe. 

A study of American examples on Crataegus, Prunus, P_yrus, 
Spiraca, etc., shows conclusively, however, that only a single 
species exists, but one which is extremely variable in the length 
and number of its appendages. Earle has some interesting re- 
marks in his ‘‘ Notes on the North American Forms of /odo- 
sphaecra”’ (110) on the subject of this variability, and this author's 
conclusion that all the American forms must be included under the 
single species P. oxryacanthae is undoubtedly correct. A specimen 
in Professor Earle’s herbarium shows clearly how completely the 
long- and short-appendaged forms are connected. This specimen 
is labeled “(on Crataegus, Deland, Illinois, Sept., 1889. A. B. 
Seymour.” Many of the perithecia are identical in the few short 
appendages with those of the European PP. oxryacanthae on Cra- 
laegus Oxyacantha ; other perithecia show, quite gradually, an in- 
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crease in both the number and length of the appendages, until they 
cannot be separated from the more common long-appendaged 
American form. 7. minor Howe (Miicrosphacra fulvofulcra Cooke) 
on Sfiraca tomentosa also shows much the same variation in the 
length of the appendages. 

These short-appendaged forms show the range of variation of P. 
oxyacanthae in one direction, in the other we meet with a very long 
‘‘appendaged form on Vacctninm uliginosum, which has been de- 
scribed as ‘ ?. myrtillina var, major Juel.’’’ Professor Juel has kindly 
sent me a specimen (now in the Kew Herbarium) of this form. In 
this specimen I find that contiguous perithecia have appendages vary- 
ing from 21% to 10 times the diameter of the perithecium. I have 
seen exactly the same form—with the appendages varying in 
length from 6-10 times the diameter of the perithecium—in Rus- 
sian specimens in Professor Tranzschel’s herbarium. As this 
great variation occurs in perithecia on the same leaf, it 1s obviously 
impossible to treat the length of the appendages as a character of 
diagnostic value, and in other respects the form shows no differ- 
ences. 

In conclusion, it appears then that we must allow to the present 
species—/. oryacanthae—a range of variation in the length of its 
appendages of from less than the diameter of the perithecium to 
ten times exceeding it. The existence of a perfect series of con- 
necting links justifies this treatment, as does also the fact that simi- 
lar variation in the same characters is found in other species. In 
the var. “vridactyla of the present species the appendages vary from 
1—8 times the diameter of the perithecium. In the series of forms 
of Microsphacra alni, the one long known as ‘“ J/. Hedwigii’’ cor- 
responds exactly in the short, few appendages with the form of 
P. oxyacanthae on Crataegus Oxyacantha and Mespilus, and my- 
cologists now admit that “ J/. AH/edwigi’’ must be united with the 
longer appendaged forms of J/. a/nz. 

In some examples of American ?. oxyacanthae on Crataegus 
the perithecia form densely matted patches about the midrib of the 
leaf. Perhaps the plant described by Thiimen (350) as Podosphaera 
clandestina var. ramulicola is a similar form. The following de- 
scription is given: ‘ Periithectis dense aggregatis, numerosissimis, 
pulviniformibus ; mycelio candido, non evanido ; ascis sporisque 
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typicis. In ramulis vivis Cratacg: sanguincae Pall. in sylvis pr. 
Minussinsk., 
P. oxyacanthae is known in America as the ‘‘ Cherry Powdery 


’) 


Mildew’’; also as the ‘‘ Apple Powdery Mildew,” although it is 
possible that under the latter name P. /eucotricha is sometimes in- 
tended. 

Pammel (266 and 267) describing the ‘‘ Cherry Powdery Mil- 
dew ”’ states that the disease can be treated successfully with Bor- 
deaux mixture and ammoniacal carbonate of copper. 

Galloway (136) speaking of an ‘‘ Apple Powdery Mildew,”’ 
which was identified as the present species, states that it causes the 
most serious injury to fruit trees, especiaily to the young stock of 
nurseries. In one case, owmng to the presence of the mildew, of 
some stocks budded, only about two thirds of the buds took. 
Full details are here given of the preparation and application of 
the ammoniacal carbonate of copper, which was found perfectly 
successful as a fungicide. The interesting statement is made that 
“ P. oxyacanthae probably winters in a mycelial stage.”’ 

Benson (24) attributes a disease on apple trees, widely spread 
over the colony of New South Wales, to “ P. Aunzet Leév.,’’ and 
recommends the diseased trees, when in bud, to be sprayed with 
Bordeaux mixture, followed with a dressing of ammonio-carbonate 
of copper. As the fungus was, apparently, observed only in the 
conidial stage, the identification with the present species remains 
doubtful. 

Waite (382) states of the present species that ‘‘ young cherry 
trees are the chief sufferers from its attacks, but it also does con- 
siderable harm to the peach and to young apple trees in the nur- 
sery, and occasionally seriously injures the quince.’”’ It is also 
noted that the most destructive form of the fungus usually bears 
but a few perithecia, and often fails to produce any before frost puts 
an end to the season’s growth. Spraying with a mixture of half an 
ounce of potassium sulphide in a gallon of water is recommended. 

P. oxyacanthae sometimes attacks Crataegus Oxyacantha so 
severely that it kills the plant. Eriksson (119) records such cases 
from the neighborhood of Stockholm, where young trees up to 4 
feet high were destroyed. It is also stated that the fungus fre- 
quently produces no perithecia on this host. 
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Rose (299) records the occurrence of P. oxyacanthae on the 

Persimmon (Diospyros lirginiana),and remarks that all the asci ex- 

amined ‘‘contained g spores, differing in this respect from any of 
the species of Podosphacra. : 
Var. TRIDACTYLA (Wallr.) [Figs. 109-114] 

Alphitomorpha tridactyla Wallr. Fl. Crypt. Germ. 2: 753. 
1833. 

A. (Erysiphe) Lrayana Doith, Flora, 21: 475. pl. 7. f. 7. 
1838. 

Erysibe tridactyla Rabenh. Deutschl. Krypt. Fl. 1: 237. 1844. 

k:. Brayana Rabenh. Deutschl. Krypt. Fl. 1: 237. 1844. 

Erysibe tridactyla Desmaz. Ann. Sci. Nat. Il. 3: 361. 1845. 

Podosphaera Kunset Lev. Ann. Sci. Nat. IIT. 15: 135 (partim), 
1851; Cooke, Handb. Brit. Fung. 2: 647 (excl. fig.). 1871. 

Erysiphe tridactyla Tul. Sel. Fung. Carp. 1: 201. pl 4. f 
TI-13. 1861. 

Podosphaera tridactyla (Wallr.) de Bary, Beitr. Morph. Phys. 
Pilz. 1: § XIII. 48. 1870; Sacc. Syll. Fung. 1: 2. 1882; Win. 
in Rabenh. Krypt. Fl. Deutschl. 1°: 28. 1884; Karst. Act. 
Soc. Faun. Fl. Fenn. 2: 95. 1885; Schroet. in Cohn’s Krypt. FI. 
Schles. 3: 233. 1893; Jacz. Bull. Herb. Boiss. 4: 744. 1896; 
Ouden. Rev. Champ. Pays-Bas. 2: 81. 1897. 

Exsicc.: Sacc. Myc. Ven. 783; and 616 sub Uncinula Wall- 
rothi; de Thim. Fung. Austr. 122, 439 and 463 sub U. lWallro- 
thi; Rehm. Ascom. 850; Rab. Fung. Eur. 565, 565b, 2412; 
Rab. Herb. myc. ed. 2, 475; and 487 sub “Arysibe adunca vat. 
Padi; Vize. Fung. Brit. 195; Fckl. Fung. Khen. 7206, 727; Des- 
maz. Pl. Cr. Fr. ed. 1, ser. 1, 1514,* 2194 and “*ed. 2, ser. I, 


g. Gall. exsice. 


1014, 844; Syd. Myc. March. 1141 ; Roumeg. Fun 
1498; de Thum. Myc. univ. 159; *Erbar. Critt. Ital. ser. 2, 
494; Brit. & Cav. Fung. par. 292 ; * Erikss, Fung. par. scand. 136. 

Amphigenous ; mycelium usually evanescent, rarely subper- 
sistent ; perithecia scattered to more or less densely gregarious, 
subglobose, 70—105 in diameter, cells 10-15 4 wide ; appendages 
2—8, usually about 4, 1-8 times the diameter of the perithecium, 
usually unequal in length on the same perithecium, springing in a 
cluster from the apex of the perithecium, more or less erect, when 
long often fasciculate, septate, dark brown for more than half their 
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length, apex 3-5 (rarely 6) times dichotomously branched, primary 
branches (and rarely the secondary) usually more or less elongated, 
and sometimes slightly recurved, ultimate branches rounded, 
swollen and more or less knob-shaped ; ascus globose or sub- 
globose, 60-78 x 60-70 ; spores 8, 20-30 x 13-15 yw, sometimes 
slightly curved. 

Hosts.—Prunus Armeniaca, P. communis, P. domestica, P. 
insititia, P. Padus, P. spinosa, Spiraea Douglasu [Pyrus Auca- 
paria (319)]. 

Distribution.—Europe: Britain, France, Belgium (46, 209). 
Netherlands (263), Germany, Switzerland (176), Italy, Austria- 
Hungary, Denmark, Norway, Sweden, Russia. Asia: Japan. 
North America: United States, Washington. 

The apical insertion of the more or less erect, often fasciculate 
appendages, together with a marked tendency for the apex of the 
appendages to become more elaborately divided are the character- 
istic features of the present plant. The apex of the appendages, 
besides being more branched than in the type, frequently develops 
long primary branches ; this latter character is not, however, abso- 
lutely confined to the present variety, as it occurs rarely in examples 
of P. oxyacanthae. Considering European specimens alone, it might 
be contended that these characters are constant and important 
enough to give a specific rank. Occasionally, however, amongst 
these, examples occur in which a slight spreading tendency is 
shown in the appendages. This tendency is more marked in the 
American example, which consequently forms a link with P. 
oxyacanthae. 

Without exception all the American plants labelled “ P. Aun- 
set’ (the name under which Leveille united ‘‘ P. fridactyla” 
and ‘‘P. myrtillina’’) that I have seen, belong to P. oxyacanthae, 
and the only specimen which belongs to the present variety is one 
sent to me from the herbarium of the U. S. Dept. of Agric. 
named ‘“ Sphacrotheca humuli (DC.) Burr. on Speraea Douglasiz, 
Seattle, Washington, Oct., 1891 (A. M. Parker).’’ In this specimen 
(now in the Kew Herbarium) the long, more or less erect append- 
ages springing from near the apex of the perithecium refer the 
plant to the var. ¢ridacty/a, and are quite different to the append- 
ages of the form of P. oxyacanthae which occurs commonly on 
American species of Spiraea. Nevertheless, in some perithecia 
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the appendages here and there have a tendency to spread, and 
thus show characters connecting P. oryacanthae with its var, 
tridactyla., 

The published records of “P. tridactyla’’ (Wallr.) from Amer- 
ica (53) (249) (366), etc., almost certainly all belong to P. oaya- 
canthae, as the former name has been in error, commonly used by 
American mycologists as a synonym of the latter species. 

The Japanese plant occurs on Prunus communis, and was sent 
to me by Professor Miyabe. The appendages are few, short, and 
fasciculately erect, with a large very widely branched apex. 

Schroeter’s (319) record of the occurrence of the present plant 
on Pyrus Aucuparia probably refers to P. oxyacanthae. 

McAlpine (225) records ‘“‘ P. tridaciyla de Bary”’ on “ young 
leaves and shoots of Apple,’ from Victoriaand New South Wales, 
but very probably this record rests merely on the occurrence of an 
Oidium on this host, and the fungus may prove to belong to P. 
leucotricha ; the Apple is not known as a host-plant for the var. 
tridactyla. 

In the present variety the length of the appendages varies 
from 1-8 times the diameter of the perithecium, and there is also 
great variation in the manner of the branching of the apex (see 
Figs. 109-113). 


2. P. SCHLECHTENDALII Lev. [Figs. 118, 123] 

P. Schlechtendalu Lev. Ann. Sci. Nat. II]. 15: 29. pl. 6. / 7. 
1851; Sacc. Syll. Fung. 1: 3. 1882. 

Hypophyllous; mycelium evanescent; perithecia scattered, 
subglobose, 78—90 , «in diameter, cells 10-15 4 wide; appendages 
5-12, unequal in length, 6-121% times the diameter of the perithe- 
cium, erecto- fasciculate, springing from the apex of the perithe- 
cium, and forming a long flaccid, somewhat flexuous bundle, 
which is more or less entangled in the hairs of the leaf, septate, 
colorless above, occasionally pale brown towards the base, apex 
2, very rarely 3 times dichotomously branched, end of ultimate 
branches more or less thickened, primary and secondary branches 
usually recurved ; ascus subglobose, 76-84 x 68-74 4; spores 8, 
23-28 x 13-15 4, sometimes slightly curved. 

Hosts.— Salix alba (214), S. viminalts. 

Distribution.—Europe : France. 

There is a good specimen of this extremely interesting species 
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in Berkeley's Herbarium at Kew, sent to that author by Leveille 
himself. 2. Schlechtendalu has apparently disappeared since its 
discovery in 1851; I have seen no other example than the one 
mentioned above, and it is very probable that the Kew specimen 
is the only one in existence. 

Quite lately (1897) Speschnew (338) has recorded P. Schlech- 
tendalu as occurring, rarely, on the willows of the islands of R. 
Alazan, Transcaucasia. If the identification is correct, the reap- 
pearance of this long-lost species in so distant a locality is very 
interesting. 

Leveille (214, p. 137), found the original species at Neuilly, 
near Paris, on the leaves of Salix alba and S. viminalis, and in his 
description makes the following observations: ‘‘ Cette espece, qui 
n'a pas encore ete signalee, est une des plus remarquables et des 
plus faciles a reconnaitre. Ses appendicules, au nombre de huit 
ou dix, ont de dix a onze fois la longueur du diametre des concep- 
tacles, et leur extremite presente des rameaux filiforme contournes 
en vrille. Cette extremite est assez difficile a voir; il faut beau- 
coup de precautions pour la detacher, sans la briser, des poils qui 
recouvrent la face inferieure des feuilles.”’ 7 


3. P. BruncinaTA Cooke & Peck [Fig. 98] 


P. biuncinata Cooke & Peck, Journ. of Bot. 1: 11. 1872; Peck, 
Reg. Rep. 25: 94. 1873; Sacc. Syll. Fung. 1: 3. 1882; Atkins. 
Journ. Elisha Mitch. Sci. Soc. '7: 69. 1891; Burr. in Ell. and 
Everh. N. Am. Pyren. 22. 1892. 

Exsicc.: de Thim. Myc. Univ. 2050; Ellis, N. Amer. Fung. 
1326; Rab.-Wint. Fung. Eur. 3540; *Seym. and Earle, Econ. 
Fung. 135 ; *Ell. and Everh. Fung. Columb. 509. 

Amphigenous ; mycelium persistent, arachnoid and effused, or 
evanescent ; perithecia scattered, or often densely gregarious, sub- 
globose, 55-724 in diameter; appendages 4-15, equatorially 
placed and spreading, 3-5 times as long as the diameter of the 
perithecium, straight or slightly flexuous, aseptate, smooth, 
usually colorless throughout, sometimes with a faint tinge of 
brown at the base, narrow (4-5 4 wide), thin-walled above, be- 
coming thick-walled and refractive at base, apex once or rarely 
twice dichotomously branched, primary branches long or short, 
more or less recurved ; secondary branches, when present, shorter, 
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tips of ultimate branches straight, blunt; ascus globose, or sub- 
globose, with a minute stalk, 45-50 x 40-48 4; spores 8, 20-24 
xX ITI-I3 pf. 

‘This is a very distinct species. The branches at the tips of 
the appendages are slightly curved, and diverge nearly at right 
angles to the appendage. When mature, the plants often become 
collected in entangled masses, giving the leaf the appearance of 
being coated with dusty cobwebs”’ (Peck, Reg. Rep. 25: 95). 

FHlost.—Hamamelis Virginiana. 

Distribution.—North America: United States— Massachusetts, 
Connecticut, New York, North Carolina, Ohio (71), Indiana, Ala- 
bama (12), Illinois, Wisconsin. _Canada—Ontario. 

P. biuncinata is known at once by the long spreading colorless 
appendages. The apex of the appendages is usually only once 
forked, rarely the primary branches are again divided (see fig. 98). 
I have once observed two asci in the same perithecium. 


4. P. LEucoTRICHA (Ell. and Everh.) |Figs. 119-122 

Sphaerotheca leucotricha Ell. and Everh. Journ. Mycol. 4: 58. 
1888 ; Sacc. Syll. Fung. g: 365. I8gI. 

S. matt Burr. in Ell. and Everh. N. Amer. Pyren. 6 (excl. 
syn. Lrysiphe malt Duby). 1892; Magnus, Bericht. Deutsch. 
Bot. Gesell. 16: 333. Ad. 27. 1898; Grout, Bull. Torr. Club, 
26: 374. pl. 764. 1899. 

Albigo leucotricha (Ell. and Everh.) Kuntze, Revis. Gen. Plant. 
3°: 442. 18092. 

Exsicc.: *Syd. Myc. March. 3161, sub S. castagneit Lev. ; 
Warlich, Parasit. Pilz. 17, 18, sub S. castagnet Lev. (in Herb. 
Hort. Imp. Petropol.). 

Mycelium amphigenous, persistent, thin, effused; perithecia 
densely gregarious, rarely more or less scattered, 75-96 in di- 
ameter, subglobose or sometimes slightly pyriform, cells 10-16 4 
wide, usually 10 #4; appendages of two kinds, one set springing 
from the apex of the perithecium, the other inserted basally ; 
apical appendages 3-11 in number, usually 3-5, more or less 
widely spreading, or erecto-fasciculate, 4—7 times the diameter of 
the perithecium, septate when young, becoming thick-walled with 
the lumen more or less obliterated, colored dark brown in the 


lower half, paler towards the tip, apex undivided and blunt, or 
rarely once or twice dichotomously divided ; basal appendages 
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sometimes nearly obsolete, sometimes well-developed, short, more 
or less tortuous, pale brown, simple or irregularly branched ; ascus 
oblong to subglobose, 55-70 x 44-50 #; spores 22-26 x 12-14 
yu, crowded in the ascus. 

Flosts—Pyrus Malus, P. Siebold. 

Distribution.—Europe : Germany, Austria-Hungary (Tyrol), 
Russia (Tauria). Asia: Japan. North America: United States : 
Vermont, Wisconsin, Mississippi (60), Iowa, Missouri (117), Kan- 
sas (154). 

In its characteristic form this species, when in fruit, produces 
matted patches on the young stems of the apple, occasionally 
occurring on the petioles or very rarely scattered on the leaves. 
The patches of densely compacted perithecia among the persistent 


mycelium, from their long, more or less erect rigid appendages, 


g, 
give a densely hirsute appearance to the infected stem. These 
apical appendages are, however, apparently very deciduous. 

The present species was first described in 1888 as Sphaerotheca 
leucotricha by Ellis and Everhart (117). Burrill (60), in 1892 
changed the name to S. ma/i (Duby), identifying it with the “ry- 
siphe mali of that author. Burrill remarked as follows: “This 
exceedingly interesting species has not been well separated from 
Podosphaecra oxyacanthae which occurs on the same host, and to 
casual observation has much the same appearance. In our species 
the tips of the large appendages are occasionally forked (once or 
even slightly twice), which again may have been confusing. But 
these vague stiff branches are totally unlike the dichotomous divi- 
sions of Podosphacra, and otherwise the species are very distinct. 
The tuft of short, interwoven, rudimentary appendages, like a dense 
cluster of short roots, is a very characteristic mark.’’ Duby’s 
Erysiphe mali Bot. Gall. 2: 869, however, is not the present spe- 
cies but is Phyllactinia corylea, as an examination of the type in 
Duby’s herbarium at the University of Strasburg showed. 

From the study of many examples of the present plant, in- 
cluding authentic specimens kindly sent by Professor Ellis, I am 
led to refer the fungus to the genus Podosphaera rather than to 
Sphazrotheca. The apical appendages are quite different from 
anything found in the genus Sphaerotheca, while similar in struc- 
ture and insertion to those of Podosphaera oxyacanthae var. tri- 
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dactyla, to which plant I consider P. /eucotricha to be most nearly 
allied. From all known species of Erysipheae the present plant 
differs in possessing two kinds of appendages, and suggests, I think, 
the manner in which Sfhacrotheca may have arisen from some 
such genus as Podosphacra. In the present species there are signs 
that the more specialized apical appendages are beginning to die 
out, as is shown by the fact that these only rarely develop to the 
stage of forking, commonly remaining undivided and blunt at the 
apex. On the other hand, the Sphacrotheca-like basal appendages 
have already appeared. These are sometimes obsolete, sometimes 
well developed and densely clustered. 

P. leucotricha was known only from North America, until 
Magnus (228) recently reported it from the Tyrol. It appears 
certain, however, that it is really quite common in parts of Europe 
in the Ozdium stage on the young stems and buds of apple, but 
that it has been passed over on account of the fact that it only very 
rarely produces perithecia. Professor Magnus kindly sent me his 
specimens from the Tyrol for examination, and I found them to 
agree perfectly with American examples. 

Quite similar to the Tyrolese specimens are Russian ones 
which I have found contained in the Herbarium of St. Petersburg, 
under the name of Sfhacrotheca castagnet (W. Wahrlich, Parasit, 
Pilze, 17 and 18); this is also the case with the specimens (simi- 
larly named) from Germany issued in Syd. Myc. March. no. 3161. 

P. leucotricha has also occurred among the Japanese Lryszph- 
aceae sent to me by Prof. Miyabe. This example (now in the 
Kew Herbarium) is growing on Pyrus Toringo (P. Sieboldi), and is 
without doubt the same as the American and European species. 
The apical appendages are here sometimes very poorly developed, 
or even apparently absent, sometimes long and characteristic ; the 
curious root-like basal appendages are developed prominently. 
The perithecia are clustered in the characteristic manner, forming 
blackish masses on the persistent white powdery mycelium. This 
occurrence, besides adding Asia to the range of distribution, gives 
a new host-plant for the species. 

P. leucotricha is so prevalent in some parts as to form a disease. 
Pammet (267) says “In some parts of the United States apple 
seedlings are seriously affected with this disease. It rarely affects 


























PoDOSPHAERA 43 


Id trees but is especially common on “suckers,” coming up 
around large trees in the orchard and nursery.’’ Ammoniacal 
carbonate of copper and Bordeaux mixture were found efficacious 
as fungicides. It is probable that the common American “ apple 
powdery mildew ”’ disease, generally attributed to P. exryacanthae, 
is in many cases caused by the present species. 

Sorauer has given an account in Hedwigia (332) of a mildew 
disease of apple trees, in which the fungus is identified as 
“ Sphacrotheca Castagnet Lev. f. malt.”’ Professor Sorauer kindly 
sent me a series of microscopical slides of this mildew, and in these 
the characteristic perithecia of the present species are clearly to 
be seen. The thick-walled septate rigid appendages are wrongly 
described in Hedwigia as being basal. They are in reality (as the 
specimens show) apical; most of the perithecia possess also the 
characteristic root-like basal appendages. Professor Sorauer (/oc. 
cit.) gives some interesting details of the manner in which the 
fungus attacks the apple trees, and mentions that, in severe cases, 
the weaker shoots of the tree are killed. It is also stated that a 
hibernation of the mycelium takes place on the young shoots. 

Cobb (73, p. 279) gives an account of a disease prevalent in 
Australia, called the ‘‘ powdery mildew of the apple.’’ No peri- 
thecia were found by the author, although the fungus is referred 
to “ P. Kunset Lev.” It is, however, more probable from the de- 
scription that P. /eucotricha is the cause of the disease. Some in- 
teresting information is given, as follows: ‘‘ No account of the 
diseases of the apple would be complete without mention of the 
powdery mildew which does so much damage to young apple- 
trees (especially seedlings) in nurseries. In Australia the disease 
is by no means confined to nurseries. I have repeatedly had ex- 
amples sent in from trees two, three, and four years old; in fact, 
orchardists send in this disease oftener than any other apple disease, 
scab excepted ; so there can be no doubt that it is a plague to 
them as well as tonurserymen. * * * The leaves near the ends of 
the branches are the first to go.” Spraying with ammonio-car- 
bonate of copper or Eau Celeste is recommended. 

Although P. /eucotricha is at present supposed to be a rare 
species, it will very probably prove to be widely distributed and 
common, and has most likely been hitherto passed over by my- 
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cologists on account of the peculiarity it possesses of very rarely 
forming perithecial fruit; in its conidial stage it is probably fre- 
quently recorded as P. oxyacanthae. It will probably be found to 
occur in Britain, although I have not at present seen an example. 
It is very probable that what has been known as O7dium farinosum 
Cooke will prove to be the conidial stage of the present species. 
This Ocd@ium is not uncommon on apples in some parts of England, 
and attacks especially the young leaves and leaf-buds, causing the 
leaves to fall prematurely and hindering or completely stopping 
the formation of young wood. 

A good account and figure of P. /euwcotricha has been recently 
given by Grout (154) in the Bull. Torr. Club. 


SPHAEROTHECA Lev. Ann. Sci. Nat. II. 15: 138. 1851* 


Perithecia subglobose, ascus solitary, 8-spored. Appendages 
floccose, brown or colorless, spreading horizontally and often in- 


* Kuntze (207) has recently stated that the name Sphaerotheca for the present genus 
must give way to the earlier name A/éigo. Kuntze remarks: A/digo Steud. ** Ehrh,’’ 
Nomencl. (1824) Crypt. 52 and 54 == Sphaerotheca Lév. 1851. Es ist Aléigo humult 
Steu l. ** Ehrh.’’ = Albigo macularis Streinz. Nom. 270. ‘‘Ehrh. in sched.’’== A/phi- 
tomorpha macularis humuli Wallr. * * * Aldigo ist zwar ein nomen seminudum, 
scheint mir aber sicher recognoscirbar.’” Kuntze then proceeds to transfer to A/bigo 
all the species of Sphaerotheca mentioned in Saccardo’s Sylloge. Magnus (232) has 
criticised the above statements and expressed the opinion that the name A/d/go has no 
claim to be adopted, but has suggested that perhaps the name Sphaerotheca macularis 
(Ehrh.) ought to be employed in the place of S. Aumudli DC, 

Neither Kuntze nor Magnus, however, reached the origin of the name Adézgo. 
This is found in Ehrhart’s Beitr. zur Naturkunde, 7: 84. 1792, where the following 
description is given: ‘‘ Mehlthau (4/é7go mihi zum Unterschied von der Rubigine 
(Rost, Rétheln, Karfaugel) * * * ist ein weisslichtes, staubartiges Wesen, welches 
gewohnlich auf der untern Seite der Blatter des Hopfens, der Erbsen, und mehreres 
Pflanzen, sitzet, und zur Zeit der Réife hin und wieder mit kleinen, schwarzen Kiigel- 
chen bestreuet ist.”’ Ehrhart concludes by saying that this substance is really a fun- 
gus—‘‘und zwar der J/ucor Erysiphe Linn. ist. Wer ihn aus dieser Beschreibung 
nicht kennen lernen kann, der schlage meine Plantas cryptogamas, n. 100, nach, 
wo er getrocknete Exemplare davon finden wird.’’ M. P. Sydow kindly consulted 
for me the copy of Ehrhart’s Exsiccati in the Berlin Museum, and informs me that the 
specimen No. 100 is labelled merely A/ucor Erysiphe Linn. No mention of Albigo 
occurs, nor is any diagnosis given, As Ehrhart’s remarks quoted above show, this 
author used the word A/éigo in a quite general sense for all mildews, and we find it 
nowhere defined as a genus. Consequently, there are no grounds for substituting this 


9? 


name for Léveille’s Sphaerotheca. The name ‘‘ S. macularis (Ehrh.) ’’ which Magnus 
has supposed should possibly supercede that of Aumu/i DC. for the Hop Mildew, has 


also no claim to be recognized. 
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terwoven with the mycelium, simple or vaguely branched; fre- 
quently obsolete. Etym. ovacpa, sphaera, and 7x7, theca. 

Distribution.—Europe, Africa, Asia, Australia, North and South 
America—5 species and I variety. 

The single ascus and floccose appendages, more or less re- 
sembling the mycelial hyphae, separate Sphacrotheca from all other 
genera. The most interesting features shown are the production 
of special thick-walled, interlaced hyphae from the vegetative 
mycelium, forming a persistent pannose covering for the more or 
less immersed perithecia (S. fannosa, S. lanestris, etc.) and the 
complete separation of the inner wall of the perithecium from the 
outer, which takes place is some species (S. phytoptophila, S. lanes- 
tris). S. phytoptophila only occurs, apparently, in association with 
a species of gall-mite (Phytoptus). 


Key to the Species of Sphaerotheca 


1. Mycelium persistent, thick, pannose, forming dense patches composed of special hy- 
phae, in which the perithecia are more or less immersed. 2. 
Mycelium without these characters, 4- 


2. Persistent mycelium usually satiny and shining, white, sometimes becoming gray or 
pale brown. 2. pannosa. 


Persistent mycelium dark brown. 3. 


3. Inner wall of perithecium separating from the outer, hyphae of persistent mycelium 


very tortuous. 4. lanestris. 
Inner wall not separating, hyphae straighter. 3. mors-uvae. 

4. Perithecia 60-78 u in diameter, ascus 60-75 > 42-50 u, inner wall of perithecium 
separating from the outer. 5. phytoptophila. 
Perithecia 50-120 « in diameter, ascus 45-90 50-72 4 ; inner wall scarcely sepa- 
rating. 5. 

5. Cells of outer wall of perithecium 10-20 4 wide, averaging I5 . 1. Aumuli, 
Cells 20-30 (rarely 40) u wide, averaging 25 /. 1. humudli, var, fuliginea. 


1. SPHAEROTHECA HUMULI (DC.) Burr. [Figs. 116, 117] 

Mucor Erysiphe Linn. Sp. Pl. 2:1186 (partim). 1753. 

Sclerotium Erysiphe Pers. Obs. Myc. 1:13 (partim). 1796 ; 
Pers. Syn. Fung. 124 (partim). 1801. 

Erysiphe humuli DC. Fl. Fr. 6: 106. 1815 ; Duby, Bot. Gall. 
2: 868. 1830; Tul. Sel. Fung. Carp. 1: 211. fl. g. 7. g. 1861. 

E. sanguisorbae DC. Fl. Fr. 6: 108. 1815; Duby, Bot. Gall. 
2: 868. 1830. 
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Alphitomorpha macularis Wallr. Berl. Ges. Nat. Freund. Verh. 
I: 35 (partim). 1819; Wallr. Fl. Crypt. Germ. 2:756. 1833. 

A. clandestina, var. alchemillae Wallr. Berl. Ges. Nat. Freund. 
Verh. 1: 36. I81g. 

A, ferruginea Schlecht. Berl. Ges. Nat. Freund. Verh. 1: 47. 
IS19. 

A, aphanis Wallr. Ann. Wett. Ges. 4: 242. 18109. 

A, humuli Wallr. Ann. Wett. Ges. 4: 243. 181g. 

A. epilobit Wallr. Ann. Wett. Ges. 4: 243. 1819. 

krysibe macularts, var. humul: Ficin. & Schub. Fl. Gegend. 
Dresd. 2: 304. 1823. 

/:. macularis Schlecht. Fl. Berol. 2: 168. 1824. Rabenh. 
Deutschl. Krypt. Fl. 1: 231. 1844. 

ki. humult Lk.; Willd. Sp. Pl. 6: ror. 1824. 

E. epilobu Lk.; Willd. Sp. Pl. 6: 102. 1824. 

kk. fuliginea Lk.; Willd. Sp. Pl. 6: 102 (partim). 1824; Ra- 
benh. Deutschl. Krypt. Fl. 1: 230 (partim). 1844. 

LE. ferruginea ( poteru ) Lk.; Willd. Sp. Pl. 6: 103. 1824. 

£. aphanis Lk.; Willd. Sp. Pl, 6: 104. 1824. 

Erysiphe alchemillae Grev. Fl. Edin. 460. 1824. 

fk. macularis Fr. Syst. Myc. 3: 237. 1829. 

fk. fuliginea Fr. Syst. Myc. 3: 238 ( partim). 1829. 

i. ferruginea Fr. Syst. Myc. 3: 238. 1829. 

i. communis Fr. Syst. Myc. 3: 239 (partim). 1829. 

k:. poteru Duby, Bot. Gall. 2: 868. 1830. 

Ek. alchemillae Duby, Bot. Gall. 2: 870. 1830. 

krystbe alchemillae Desmaz. Pl. Cr. Fr. ser. 1, no. 517. 1831. 

Alphitomorpha horridula, var. spiracacearum and dryadearum 
Wallr. Fl. Crypt. Germ. 2: 756. 1833. 

krysibe potentillae Lib. P|. Crypt. Ard. fasc. 3, no. 279. 1834. 

f:. horridula Rabenh. Deutschl. Krypt. Fl. 1: 235 
1844. 

Lrysiphe erodu Dur. & Mont. Fl. d’Algér. (Crypt.) 567 (excl. 
syn.). 1846-9; Mont. Syll. Crypt. 253. 1856; Sacc. Syll. Fung. 
I: 20. 1882. 

fk. glomerata Mer. Addit. Rev. Fl. Par. 497. 1847. 

Sphaerotheca Castagnet Lev. Ann. Sci. Nat. IIT. 15: 139. pl. 6. 
J. 9, 10, ro’ (partim). 1851; Cooke, Micr. Fung. 218. p/. rz. f. 


(partim). 
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216 (partim). 1865; Cooke, Handb. Brit. Fung. 2: 645. /. 
372 (partim). 1871; Karst. Myc. Fenn. 2: 197 (syn. excl. par- 
tim). 1873; Sacc. Syll. Fung. 1:4 (partim). 1882; Wint.; 
Rabenh. Krypt. Fl. Deutschl. 1°: 27 (partim ). 1884; Karst. 
Act. Soc. Faun. Fl. Fenn. 2:94 (partim). 1885; Jacz. Bull. 
l’Herb. Boiss. 4: 725 (partim). 1896; Oudem. Rev. Champ. 
Pays.-Bas. 2: 83 (partim). 1897. 

Lrystbe horridula, var. ulmariae Desmaz. Pl. Cr. Fr. ed. 1, n. 
2196; ed. 2, n. 1846, and Ann. Sci. Nat. III. 18: 370. 1852. 

Lrysiphe dipsacearum Tul. Sel. Fung. Carp. 1: 210. pl. g. f/f. 
g-8 (syn. excl. partim). 1861. 

Podosphacra epilobit De Bary, Beitr. Morph. Phys. Pilze 1: 
§ xu. 48. 1870. 

Sphacrotheca pruinosa Cooke & Peck, Journ. of Bot. 1: 11. 
1872; Peck, Reg. Rep. 25: 94. 1873; Sacc. Syll. Fung. 1: 3. 
1882; Burr. & Earle, Bull. Ill. State Lab. Nat. Hist. 2: 399. 
1887; Burr.; Ell. & Everh. N. Amer. Pyren. 5: 1892. 

S. Ntessti Thuem. Verh. k. k. zool.-bot. Gesell. Wien, 29: 
524. 1880; Sacc. Syll. Fung. 1: 4. 1882; Wint.; Rabenh. 
Krypt. Fl. Deutschl. 1°: 28. 1884. 

S. eptlobit (Lk.) Sacc. Syll. Fung. 1: 4. 1882; Wint. ; 
Rabenh. Krypt. Fl. Deutschl. 1°: 27. 1884; Karst. Act. Soc. 
Faun. Fl. Fenn. 2: 95. 1885; Burr. ; Ell.and Everh. N. Amer. 
Pyren. 8. 1892 ; Schroet. ; Cohn’s Krypt. Fl. Schles. 3: 232. 1893. 

S. fugax Penz. and Sacc. Att. R. Instit. Ven. VI. 2: Io. 
1884; Sacc. Syll. Fung. Addit. ad vol. I-IV: 1. 1886; and 
Q: 365. I8o1. 

S. humuli (DC.) Burr. Bull. Ill. State Lab. Nat. Hist. 2: 
400. 1887; Burr; Ell. and Everh. N. Amer. Pyren. 5. 1892. 

Albigo humuli “ Ehrh.” Steud., Kuntze, Revis. Gen. Plant. 3°: 
442. 1892. 

A. epilobu (Lk.) Kuntze, Revis. Gen. Plant. 3°: 442. 1892. 

A. fugax (Penz. and Sacc.) Kuntze, Revis. Gen. Plant. 3°: 
442. 1892. 

A. Niessli (Thuem.) Kuntze, Revis. Gen. Plant. 3°: 442. 


A. pruinosa (Cke. and Peck) Kuntze, Revis. Gen. Plant. 3°: 
442. 18692. 
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S. humult (DC.) Schroet.; Cohn’s. Krypt. Fl. Schles. 3: 231 
(partim). 1893. 

Exsicc.: Klotzsch, Herb. Myc. 63, and spec. sub Aryszphe 
communis, var. geranit; Rehm. Ascom. 250; Cooke, Fung. Brit. 
Exsicc. g1 ; ed. sec. 590; Roumig. Fung. select. exsicc. 4840, 
5622; Speg. Dec. Myc. Ital. 40; Rab. Fung. Eur. 557, 558, 
1047, 1049, and 1430 sub £. communis ; Syd. Myc. March. 
1075, 2660, 2661, *3724, *4245; Sacc. Myc. Ven. 627, 628; 
de Thuem. Fung. Austr. 235, 443, 654, 755, and 1239 sub &. 
communis ; de Thuem. Myc. univ. 960, 1540, and 2056 sub £. 
lamprocarpa ; ¥\. Exsicc. Austro-Hungar. 380; Westend. Herb. 
Crypt. Belg. 407, 829; Desmaz. Pl. Cr. Fr. ed. 1, ser. 1, 165, 
517, 1113, 1302, 1303, and 2196 sub £rysibe horridula ?, *ed. 2, 
ser. I, 513, 702, 703, 812, 1846; Fckl. Fung. Rhen. 711, 712, 
713, 718, 721, 2234, 2235 ; Oudem. Fung. Neerl. Exsicc. 72; 
Rab. Herb. Myc. ed. 2, 460, 468, and 481 sub Arysibe horridiula ; 
Roumeg. Fung. Gall. Exsicc. 640, and 3517, 3742, sub £. com- 
munis ; Ayres, Myc. Brit.; Jack, Lein. and Stitzenb. Krypt. Bad. 
633, 827; Lib. Pl. Crypt. Ard. fasc. 3, 279; and fasc. 4, 381 ; 
Rab.-Wint. Fung. Eur. 3041 ; Berk. Brit. Fung. 313, sub Aryszphe 
communis ; Karst, Fung. Fenn. Exsicc. 278 ; Vize Fung. Brit. 91, 
sub Sphaerotheca pannosa ; Rab.-Wint.-Patzsch. Fung. Eur. 3856; 
Erbar. Critt. Ital. ser. I, 143, ser. 2, 1067; Ell. N. Amer. Fung. 
557c; *Erikss. Fung. par. scand. 137a, 137b, 138, 234a, 234b; 
*Seym. and Earle, Econ. Fung. 278, 432, and 131a, sub Sphaero- 
theca pannosa; *Wartm. and Schenk, Schweiz. Krypt. 321; 
*Kneiff. and Hartm., Pl. Crypt. Bad. 158; *Cav. Fung. Long. 
Exsicc. 30; *Romell, Fung. exsicc. praes. scand. 60. 


Amphigenous ; mycelium usually evanescent, but sometimes 
persistent, and forming white orbicular spots or irregular patches 
on the upper surface of the leaf ; perithecia usually somewhat gre- 
garious, but varying from scattered to densely gregarious or even 
caespitose, 58-120 in diameter, cells small, averaging 15 wide, 
but varying from 10—20 » wide ; appendages very variable, few or 
numerous, usually long, often exceeding 9 times the diameter of 
the perithecium, more or less straight, septate and colored dark 
brown throughout, but sometimes short, tortuous, interwoven and 
pale brown, sometimes even obsolete, very rarely flexuose and 
more or less shining white throughout; ascus broadly elliptical 
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to subglobose, rarely shortly stalked, 45-gox 50-72 4; spores 8, 
20-25 (rarely 30) x 12-18 w, averaging 22x15 yp. 

Hosts. —Agrimonia Eupatoria, Alchemilla arvensis, A. vulgaris, 
Collomia gracilis, C. heterophylla, C. linearis, Dipsacus laciniatus, 
D. sylvestris, Epilobium adenocauton, £. alpinum, £. cephalostigma, 
E. coloratum, E. jursutum, £. jucundum, E. montanum, E. palustre, 
E. parviflorum, £. parviflorum X roseum, E. pubescens, EL. roseum, 
Evrodium moschatum, Fragaria glauca, Geranium caespitosum, G. 
Carolinianum, G. [bericum, G. incisum, G. maculatum, G. Nepa- 
lense, G. palustre, G. pratense, G. Richardsonu, G. sylvaticum, 
Geum album, G. Kokanicum, G. macrophyllum (265), G. strictum, 
G. Virgintianum, Gita aristella, G. heterophylla, G. linearis, Humu- 
lus Japonicus, H,. Lupulus, Morina persica, Newlia opulifolia, Phlox 
longifolia, Potentilla Anserina, P. bifurca, P. Comarum, P. fragari- 
gides, P. glandulosa, P. palustris, P. reptans, P. Tormentilla, Pote- 
rium Canadense and var. medium, P. officinale and var. carneum, P. 
Sttchense (cult.), P. tenuifolium and var. album, Pyrus Aria, Rhus 
copallina, R. glabra, R. typhina (60) (282), Ribes floridum, Rosa 
Arkansana, R. blanda, R. lucida, R. Woodsu, Rubus Canadensis, R. 
uspidus, R. odoratus, R. spectabils, R. strigosus (60), R. trifforus, 
Scabiosa Caucasica, Shepherdia argentea, S. Canadensis, Spiraea 
Aruncus, S. Camtschatica, S. salicifolia (163), S. Thunbergit, S. Ul- 
maria, Viola Canadensis, V. canina var. sylvestris. 

Distribution.—Europe: Britain, France, Spain and Portugal 
(77), Belgium, Netherlands, Switzerland, Italy, Germany, Austria- 
Hungary, Denmark, Norway, Sweden, Finland, Russia. Africa: 
Algeria. Asia: Transcaucasia (338), Turkestan, Siberia (Minus- 
sinsk), Japan. North America: United States—Maine (163), New 
Hampshire (124), Massachusetts, New York, Pennsylvania, New 
Jersey, Virginia, South Carolina, Ohio, Michigan, Indiana, Ala- 
bama (12), Tennessee, Illinois, Mississippi, Wisconsin, Missouri, 
Iowa, Minnesota, South Dakota, Nebraska, Montana, Wyoming, 
Colorado, Utah, California, Washington, Canada, Newfoundland, 
New Brunswick, Ontaria. 





Var. fuliginea (Schlecht) 


Alphitomorpha fuliginea Schlecht. Berl. Ges. Nat. Freund. 
Verh. 1: 47. 18109. 
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Erysibe fuliginea Lk. ; Willd. Sp. Pl. 6: 102 (partim). 1824; 
Rabenh. Deutschl. Krypt. Fl. 1: 230 (partim). 1844. 

LErysiphe fuliginea Fr. Syst. Myc. 3: 238 (partim). 1820. 

E. communis Fr. Syst. Myc. 3: 239 (partim). 1829. 

i. fusca Fr. Syst. Myc. 3: 242. 1829. 

FE. lamprocarpa, var. plantaginits Duby, Bot. Gall. 2: 869 
(partim). 1830. 

f. doronicit Duby, Bot. Gall. 2: 870. 1830. 

Alphitomorpha lamprocarpa, var. balsaminae Wallr. F1. Crypt. 
Germ. 2: 758. 1833. 

A. communis, var. personatarum Wallr. Fl. Crypt. Germ. 2: 
758 (partim). 1833. 

A. fumosa Wallr. Fl. Crypt. Germ. 2: 760 (syn. excl. partim). 

1833. 

Lrysiphe gerardiae Schwein. Syn. Fung. Am. Bor. 269. 1834; 
Sacc. Syll. Fung. 1: 22. 1882. 

E. erigerontis Canadensis Lev.; Mer. Supp. Rev. Fl. Par. 459. 
1843. 

Erysibe lamprocarpa, var. balsaminae Rabenh. Deutschl. Krypt. 
Fl. 3: 232. 1844. 

E£. communis Rabenh. Deutschl. Krypt. Fl. 1: 232 ( partim ). 


1844. 
£. circumfusa Rabenh. Deutschl. Krypt. Fl. 1: 232 ( partim ). 


1844. 

E. fusca Fr. Rabenh. Deutschl. Krypt. Fl. 1: 235. 1844. 

Erysiphe plantaginis Cast. Cat. Pl. Mars. 188. 1845. 

EL. xanthi Cast. Cat. Pl. Mars. 188. 1845. 

Sphaerotheca Castagnei Lev. Ann. Sci. Nat. III. 15: 139. pé. 6. 
Ff. 9, 10, to’ (partim). 1851; Cooke, Micr. Fung. 218. p/. rz. 7. 
216 (partim). 1865; Cooke, Handb. Brit. Fung. 2: 645. 7 372 
(partim). 1871; Syll. Fung. 1:4 (partim). 1882; Wint.; 
Rabenh. Krypt. Fl. Deutschl. 1°: 27 (partim). 1884; Karst. Acct, 
Soc. Faun. Fl. Fenn. 2: 94 (partim). 1885; Burr. & Earle, Bull. 
Ill. State Lab. Nat. Hist. 2: 400. f. 3. 1887; Atkins. Journ. 
Elisha Mitch. Sci. Soc. '7: 64. 1891; Burr.; Ell. & Everh. N. 
Amer. Pyren. 8. f/. 7. 1892; Jacz. Bull. l’Herb. Boiss. 4: 725 
(partim). 1896; Oudem. Rév. Champ. Pays.-Bas. 2: 83 (partim), 
1897. 
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Erysiphe detonsa Westend. (non Fr.) Bull. Acad. Roy. Belg. 
18: 403. pl. 7. f. 3. 1851. 

Sphaecrotheca detonsa Kickx. Fl. Crypt. Fland. 1: 375. 1867. 
Lamb. Fl. Myc. Belg. 2:175. 1880; Sacc. Syll. Fung. 1:4. 
1882; Oudem. Rev. Pyren. 11. 1884. 

Podosphacra Castagnet (Lév.) de Bary, Beitr. Morph. Phys. 
Pilz. 1: § xm. 48. 1870. 

Lrysiphe fuscata Berk. & Curt. Grevillea, 4: 159. 1876; Sacc. 
Syll. Fung. 1: 19. 1882. 

Sphaerotheca drabae Juel, Bot. Notis. 9. 1890; Sacc. Syll. 
Fung. g: 306. 1891; Juel, Bot. Centralbl. 45: 274. 1891; 
Juel. Ofvers. K. Vet. Akad. Forh, (Stockholm), 496. 1895. 

Mehola (Meliopsis) calendulae Malb. & Roum. Rev. Myc. 7: 
90. 1886. 

Sphacrotheca calendulae (Malb. & Roum.) Malb. Bull. Soc. 
Myc. France, 4: xxxii. 1888; Sacc. Syll. Fung. 9: 366. 
1891. 

Albigo calendulae (Malbr. & Roum.) Kuntze, Revis. Gen. 
Plant. 3°: 442. 1802. 

A. drabae (Juel) Kuntze, Revis. Gen. Plant. 3°: 442. 1892. 

Sphaerotheca humult (DC.) Schroet. in Cohn’s Krypt. FI. 
Schles. 3: 231 (partim). 1893. 

S. Castagnei, var, submutica Juel Ofvers. K. Vet. Akad. Forh. 
(Stockholm), 51: 497. 1895. 

S. erigerontis Oudem. Rev. Champ. Pays.-Bas. 2: 84. 1897. 

Exsicc.: Fckl. Fung. Rhen. 714, 715, 716, 717, 720, 722, 724, 
1745, and 651 sub L£rysiphe lamprocarpa; Rab. Fung. Eur. 
1046, 1046b, 1050, 2026, 2414, and 580 sub Sphaerotheca pan- 
nosa Bon., and 1058, 2034 sub £rysiphe lamprocarpa ; Westend. 
Herb. Crypt. Belg. 281, 555, 1056; and 972 sub &. communis ; 
Rab. Herb. Myc. ed. 2. *459, 484 sub Arystbe communis, and 
458 sub]E. /amprocarpa ; de Thuem. Myc. univ. 556, 1839; Syd. 
Myc. March. 194, 297, 833, 834, 1140, 1239, 1542; and 1639, 
sub Erysiphe communis ; and 286 sub £. lamprocarpa ; aud 1147, 
*3719 sub &. cichoracearum ; Roumeg. Fung, Gall. exsicc. 1537, 
2168, 2657, 2741, 3658, 3739; and 1982, 1985 sub &£. com- 
munis ; Desmaz. Pl. Cr. Fr. ed. 1, ser. 1, 761 sub Erysibe persona- 
torum ; and 1304(A only) sub £. communis; ser. 2, 673 ; Sacc. 
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Myc. Ven. 145, *630, 631, 632, 633, 629, 899, 1375, 1376, goo, 
901; and 611 sub EFrysiphe lamprocarpa,; Kunze, Fung. select. 
exsicc. 574; Jack. Lein. & Stizenb. Krypt. Bad. 828 ; de Thuem. 
Fung. austr. 123, 442, 444, 653, 756; Oudem. Fung. Neerl. 
exsicc. 272; Speg. Dec. Myc. Ital. 83, 83 bis; Rehm. Ascom. 
544, 545, 600, 750; and 450 sub? F&. communis; Erbar. Critt. 
Ital. ser. 1, 878, ser 2, 1068; Rab.-Wint. Fung. Eur. 3657; 
Cooke, Fung. Brit. exsicc. ed. sec. 595 sub £. /amprocarpa; 
Kneiff. & Hortm. Pl. Crypt. Bad. 16; Ell. N. Amer. Fung. 557 
a and b; *Seym. & Earle, Econ. Fung. 300a, 300b, 309, 325; 
Klotzsch Herb. Myc. 1745 sub -rystbe communis (in Herb. Mus, 
Florence) ; *Ell. & Everh. Fung. Columb. 311, 418, 504; *Krieg, 
Fung. Saxon. 577, 578, 722, 723; *Wartm. & Wint. Schweiz. 
Krypt. 725; *Erikss. Fung. par. scand. 290. 

Perithecia usually smaller, sometimes only 50 ys in diameter ; 
wall usually harder and more brittle, cells larger, irregularly 
shaped, averaging 25 4 wide, but varying from 20-30 y, rarely 
40 # wide; appendages usually short, pale brown, tortuous and 
interwoven, but sometimes long, nearly straight, and dark brown ; 
spores 20-25 X I2-I5 /. 

Hosts.—Adenocaulon bicolor, Adenosivles albida, Ajuga ciliata, 
Arctium majus, Arnica cordifolia, A. montana, Astragalus alpinus, 
Bartsia Odoniites, Bidens cernua, b. chrysanthemotdes, B. connata, 
BL. frondosa, B. tripartita, Calamintha Chinensis, Calendula arvensis, 
C. officinals, Carpesium abrotanoides, Cnicus Weyrichi, var. Graj- 
anum, Collomia lincarts (151), Coreopsis aristosa, C. aurea (265), 
C. tripteris, Crepis paludosa, C. runcinata, Dimorphotheca fluvial, 
Doronicum Austriacum, D. grandiflorum (294), Draba alpina, var. 
glacialis, D. hirta, D. incana, Erechtites pracalta, Erigeron acris, 
f. annuus, £. Canadensis, Euphrasia officinals, Fatoua pilosa, var. 
subcordata, Fragaria glauca (151), Gerardia grandifiora, G. 
guercifolia, Gaillardia aristata, Helianthemum vulgare, Hieracium 
sp., H1ydrophyllum Virginicum, Impatiens nolt-tangere, I, textori, 
Inula dysenterica, Lactuca brevirostris, L. Floridana (97), L. Rad- 
diana, L. Sibirica, Leontodon autumnalis, Lophanthus antsatus, 
Melampyrum nemorosum, M. pratense, M. sylvaticum, Microseris 
aphantocarpha, Pedicularis cheitlanthifolia, P. Groenlandica, P. 
lanceolata, P. pycnantha, P. resupinata, Phlox dtwvaricata (60), 
Physalis Alkekengt, Plantago lanceolata, P. media, Prenanthes alba 
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(97), P. altissima (60), P. purpurea, Prunella vulgaris, Sanvitalia 
procumbens, Saxifraga rotundifolia, Scabiosa arvensis, Scrophularia 
canina, Senecio Cacatiastrum, S. cordatus, S. fluviatilis, S. Fuchsit, 
S. lugens, S. nemorensis, S. Sarracenicus, S. subalpinus, S. trian- 
gularis, Stegesbeckia ortentalis, Taraxacum officinale, Tellima 
grandiflora, Thalictrum alpinum, Troximon glaucum, T. officinalis 
(151), Verbena sp., Vernonia Noveboracensts (363), Veronica longi- 
folia, V. spartia, V. spicata, V. Virginica, Viola cucullata (363), 
Xantlium Canadense, X. [talicum, X. macrocarpum, X. spinosum, 
X. strumarium. 

Distribution.—Evrore: Britain, France, Belgium, Nether- 
lands, Switzerland, Italy, Germany, Austria-Hungary, Roumania, 
Denmark, Norway, Sweden, Finland, Russia. 

AsiA: Turkestan, Siberia (Minussinsk), Japan. 

NortH AMERICA: United States—Maine, Massachusetts, 
New York, Pennsylvania, Maryland, New Jersey, West Virginia, 
(249), South Carolina, Ohio, Michigan, Indiana, Illinois, Alabama, 
Wisconsin, Missouri, lowa, Minnesota, South Dakota (151), 
Montana, Wyoming, Colorado, California, Washington ; Canada, 
New Brunswick, Ontario. 

Hosts recorded for the aggregate ‘‘\S. Castagnet Lev.” Arabis 
alpina (176), Aster Bellidiastrum (3), Caltha palustris (230), 
Carlina vulgaris (261) (290), Cichorium Intybus (214), Crepis tec- 
torum (319), Cucumis sativus (22) (132) (133) (345) (377), Cu- 
curbita (55) (132) (133) (176) (209) (214) (271), C. maxima (68), 
C. Pepo (22) (377) (390), Dipsacus fullonum (272), Epilobium 
angustifolium (391), £. tetragonum (319), Eupatorium cannabinum 
(209) (214), Geranium dissectum (176), G. molle (205*), Heuchera 
parvifolia (6), Hteractum sabaudum (214) Lmpatiens Balsimina 
(43), Lapsana communis (272) (319), Linaria vulgaris (107), Ly- 
cum ovatum (319), Pedicularis foliosa (290), Pentstemon barbatus 
(107), Plantago major (390 and 391), Platanus occidentalis (22 
(296), Potentilla approximata (235), P. Pennsylvanica (347), Poter- 
tum Sanguisorba (214) (229) (230), Rhinanthus angustifolius (319), 
R. minor (3), Saxifraga punctata (311), Scabiosa integrifolia (214) 
Scorszonera sp. (349), S. radians (235), Senecio Jacobaca (319), S. 
lyratifolius (3), S. spathulacfolius (176), S. sylvaticus (22) (344) 
(345), S. vulgaris (230) (263) (353), Spiraca filipendula (58), 
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Thalictrum simplea (348), Thelesperma filifolium (288), Trifolium 
(204) (209), Urtica (177), litis vinifera (22). 

Burrill (61) was the first to point out that the old ‘‘ Sphaero- 
theca Castagnei Lev.” was an aggregate species, comprising two 
sets of forms on different host plants which show constant differ- 
ences in the size of the cells of the outer perithetical wall.  Kely- 
ing on this character, and on others mentioned below, Burrill 
divided “ S. Castagnet Lev.’ into two species. S. humuli and 
S. Castagnet. These two plants I have described above under 
the names of S. Aumuli and its variety /fu/iginea, as from the 
study of a large amount of material I feel convinced that the two 
are not specifically distinct. 

To separate the two forms as species, Burrill relied on differ- 
ences in these characters: the size of the cells of the outer peri- 
thecial wall, the nature of the appendages, and the size of the 
spores. S. Aumuli is stated to have cells usually less than 15 p 
wide, appendages slender, 3 or more times as long as the diameter 
of the perithecium, usually colored throughout when mature, 
mostly free from the mycelium, and spores averaging 20 » long ; 
S. Castagnei, cells 20-30 4 wide, appendages long, stout, usually 
colored throughout, but sometimes colorless, flexuous, somewhat 
uneven in width, more or less interwoven with the mycelium, and 
spores small, about 15 yw long. 

The difference in the average size of the cells of the outer 
wall of the perithecium, here pointed out, is certainly found, but, 
at the same time, is not quite so sharply defined. In S. humul 
I have found the cells to vary from 10-20 » in width, occasionally 
a single cell may measure 25-28 wu, but the average width may be 
stated as about 15 #4; in the var. fudiginea the cells are much more 
irregular in shape and measure, from 20-304 wide, occasionally 
reaching to 40 (it may be noted that the larger size and the 
irregularity in shape of each cell is often seen to be caused by the 
absence of a wall, which is sometimes clearly indicated) across 
the middle. Occasionally, the cells in the var. fudzginea are not 
wider than 20-25 y», and very rarely, indeed, as, ¢. ¢., in the speci- 
men in Sacc. Myc. Ven. 1376, we find here and there a few cells 
as narrow as 15 “—in fact, in this example, the cells have a 
range of 15-25, or rarely 30 in width. On the other hand, in 
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a few forms of S. humult, ¢. g., specimens on Geum album, the 
cells here and there become largely and slightly irregular in shape, 
and I have found contiguous celis to measure 10 » and 28 » wide, 
although in the specimen in question the cells averaged under 
20. Nevertheless, on the whole, with the few and rare excep- 
tions noted above, the difference in the size of the cells is constant 
and strongly marked, so that there is usually no difficulty in re- 
ferring at once any specimen, by means of this character, to either 
S. humuli or its var. fuliginea. The difference can be well seen 
by comparing together the two commonest examples of these 
plants, viz, S. Aumult on the hop, with S. Aumuli, var. fuliginea on 
the dandelion. 

I do not find the other separative characters put forward by 
Burrill to hold good. Identically formed appendages are found 
in certain examples of the two plants, and we can only say that as 
a rule S. Auwmult has longer, straighter, darker colored appendages, 
while in the var. /fudiginea they are, as a rule, shorter, paler, and 
more tortuous. But to this rule there are certainly numerous 
exceptions, and we find forms of S. humul., e. g.,on Geum album, 
Rubus, Gilia linearis, Geranium, etc., which have appendages iden- 
tical in all respects with those usually characteristic of the var. 
fuliginea, from which these examples can be separated only by 
the small size of the cells of the perithecium. Similarly, certain 
forms of the var. fu/zg7nea, e. g., those on Microseris tenella, Senecio 
lugens, etc., have long, deeply colored appendages, very closely 
approaching those of typical S. Aamudt. 

The size of the ripe spores in the two plants is difficult to ascer- 
tain, as the spores are formed very tardily, and in many of the 
most interesting specimens it is frequently the case that no ripe 
spores are tobe found. Ass far as I have been able to observe, how- 
ever, the difference in size given by Burrill does not appear to be 
constant ; certainly the spores of the var. fudiginea often much 
exceed the length given by this author, viz, 15 #; in the speci- 
men in Syd. Myc. March. 297 (on Veronica longifolia) they fre- 
quently measure 25 yp long. 

There remains, therefore, only the difference in the size of the 
perithecium, and this, while affording a fairly reliable character, 
cannot, I think, be considered as one of more than varietal impor- 
tance. 
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A few words of explanation are necessary in connection with 
the names here adopted for the two plants. Zrysiphe humult DC, 
(1815), being the oldest name of either of the two, must stand as 
the specific name of the plant here considered the type and called 
S. humuli (DC.) Burrill. The other plant has, as already men- 
tioned, been called S. Castagne: Lev. by Burrill, but this name 
cannot be retained, and the oldest name A/phitomorpha fuliginea 
Schlecht. (1819) must be adopted in its place. It is true that in 
Schlechtendal’s description the large cells of the perithecium, 
which form the essential character of the variety, are not mentioned, 
so that the identity is established solely by means of the host- 
plant (I eronica) given. As, however, we know that on this host 
it is exclusively the large-celled form which occurs we can safelv 
adopt the name /7/gimea—just as has been already done in fact, 
inthe similar case of “ Erysiphe humult’’ on the hop. 

A form of S. Aumult which occurs on Pyrus Aria has been 
described as a distinct species by de Thuemen under the name of 
S. Niesstii, The separative characters relied upon were the smaller 
perithecium and ascus, and especially the scattered habit ot the 
plant. In examining a largeseries of S. Awmul:, however, it is 
seen that the characters given cannot be considered distinctive of 
the form on Pyrus Aria alone as we find examples on many other 
hosts, ¢. ¢., on Potentilla, in which exactly the same habit is found. 
In specimens on /oftenti//a, just as in ‘* S. Neessliv’’ on Pyrus Arta, 
the appendages of the perithecium tend to become obsolete, per- 
haps owing to the densely tomentose surface of the host-leaf in 
both cases. The perithecia of ‘.S. Neess/zz”’ that I have examined 
average 60 yw in diameter (de Thuemen stated the average to be 86 
vt). Thisis rather below the usual size for S. humu/7, but perithecia 
of the same size do occur on Porenti//a and other hosts, with asci o, 
as smalla size as that given for ‘ S. Nress/.’’ It may be noted too, 
that in S. humudlt var. fuliginea perithecia with a diameter of only 
50 w occur. On the whole, ‘“.S. Vessiz”’ cannot be regarded as 
anything more than a small form of S. Azsmal2. 

£. eptlobu is identical with certain forms of S. humuli. No 
sufficient distinguishing characters have been given in any diagnosis 
of this form, and it is evident that, as a general rule, specimens 
merely from their occurrence 


’ 


have been referred to ‘ S. cpzlodbit’ 
on species of /:prlobiume. 
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Erysiphe erodu was the name given by Durieu and Montagne 
in 1846-9, to a fungus occurring on Lrodium moschatum at Oran, 
Algeria. In their account of the plant, the authors described the 
perithecium as containing many asci. In 1851 Leveillé identified 
“E, erodit’’ with Sphaerotheca Castagnet. The correctness of this 
identification has since been questioned by Montagne and also by 
Saccardo (‘‘Asci plures, ergo non Sphacrotheca’’). An examina- 
tion of the original Algerian specimens, however, confirms Leveille’s 
determination; and shows the fungus to agree in all characters 
with S. Ausmuds, 

Professor Penzig kindly sent me for examination the type 
specimen of S. fugax Penz. and Sacc. on Geranium sylvaticum. 
The fungus shows these characters: perithecia 80-98 yin diameter ; 
cells 15-20 4 wide, appendages long, up to 7 times the diameter 
of the perithecium, colored pale brown for most of their length, 
ascus 80-95 x65-—75 uw, spores 20-22x13-!5 4. I cannot, in 
fact, find that the plant differs in any way from S. humul, which 
occurs frequently on species of Geranium. 

S. drabae Juel is certainly to be referred to S. umult var. 
fuliginea, and the same is the case with the S. Castagnet, var. 
submutica of the same author. I am indebted to Professor Juel 
for specimens (now in the Kew Herbarium) of both these forms. 
In the original diagnosis, S. drabae (on Draba surta) is described 
as having no appendages, and in a later description, where the 
plant is recorded as occurring on Draba incana, Astragalus alpinus, 
and Thalictrum alpinum Juel (186) remarks ‘‘ Rostrup hat einen 
Zweifel aber den Wert dieser art ausgesprochen (Bidr. Kundsk. 
Norges Sopart II. Christiania Vid.-Selsk. Forhandl., 1891) und 
vermutet dass dieselbe von Sfh. Castagnet nicht verschieden sei. 
Bei Sph. drabae sind die Perithecien nur am Grunde durch einige 
Hyphen mit dem Mycel verbunden, aber entbehren ganzlich der 
Anhangsel.’’ In the numerous specimens of S. drabae sent to 
me, however, I find, as a rule, a few short, pale brown, tortuous 
appendages on the perithecium, and rarely the appendages are 
even numerous. In the characters of the appendages, and in the 
large perithecial cells, the specimens agree perfectly with S. hamade 
var. fuliginea. “S. Castagnet var. submutica’’ is the ordinary 
form of the var. fu/iginea on species of Melampyrnm. 
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A species of Sphacrotheca was published as S. pruinosa by 
Cooke and Peck, in 1872, with the following diagnosis: ‘* Am- 
phigenous. Mycelium effused, arachnoid, subpersistent. Con- 
ceptacles minute, globose, scattered. Appendages few, inter- 
woven, colorless. —QOn both surfaces of leaves of Ahus glabra, 
Albany, New York. Habit and character of mycelium very dis- 
tinct from S. pannosa. The colorless appendages will not permit 
of its being confounded with S. Castaguet. Sporidia .0007—.0008 
in. X .0004 in.’’ Examination of the type specimens on Ahius glabra, 
and of others on X&. copfallina, shows the fungus to possess these 
characters : mycelium persistent, thin, and effused, perithecia 
more or less scattered, 70-105 u in diameter, cells small, 8-15 u 
wide ; appendages rather few, variable in length, sometimes 6 times 
the diameter of the perithecium, usually shorter, more or less 
flexuous or angularly curved, usually more or less refractive and 
shining white throughout, with the lumen obliterated, sometimes 
brownish at base, very rarely pale brown nearly to the apex ; ascus 
elliptic-oblong to subglobose, 70-90 4x 50-65 4, spores 8, 22-2 
x 12-15 us. 

As Cooke remarks, the habit and mycelial characters separate 
the plant from S. fannosa, and the affinity is certainly wholly with 
S. hiumuli, to which species, indeed, I have felt obliged, for the 
reasons given below, to unite this form on Rhus. When investi- 
gating the so-called ‘‘.S. pannosa’’ of many American mycologists 
I was at once struck by the resemblance of some specimens of 
this fungus on Rose-leaves to “ S. pruznosa.’’ In the first speci- 
men examined, “on cult. roses, Madison, Wis., 1880 (Henry)” 
(in the Herbarium of the Missouri Botanic Garden), the re- 
semblance was so close that there could be no doubt that 
the fungus on Asus and this on Hosa belonged to the same spe- 
cies. At that time I thought it might be possible, relying on the 
white shining appendages to keep the plant distinct from S. Aamud.. 
Since then, however, I have seen more material of this fungus on 
American roses. For this I am indebted chiefly to Professor 
Seymour and Professor Clinton, and the specimens sent (now in the 
Kew Herbarium) show clearly that although this fungus on Rosa 
has in many examples, quite colorless appendages like those of 
“ S. pruinosa,” in others it may show distinctly colored appendages, 


’ 
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and become indistinguishable from certain forms of S. Azumzzl2. 
Evidence on another side also points to ‘‘ S. pruznosa’’ being only 
a form of S. humult. The form of S. Aumiul: on Geranium sylva- 
ticum published by Penzig and Saccardo as “ S. fugax’’ is de- 
scribed as having appendages ‘‘hyalinae vel basi dilute fuligineae,”’ 
and it was probably on account of this character that the authors 
considered their plant as showing affinity with S. pruznosa. Al- 
though in the type-specimen of “ S. fwgax”’ the perithecia I exam- 
ined showed more or less colored appendages, other examples 
that I have seen of S. Aumuli on species of Geranium have 
had appendages colorless and shining in the upper half quite 
agreeing in all respects with certain specimens on Aosa from 
America. 

It may be objected that as S. Aumult already contains so many 
forms which differ in slight characters (e. g., the scattered or clus- 
tered habit, a persistent or evanescent mycelium, long or very 
short or even rudimentary appendages) it is inadvisable to include 
under the name a form with shining white appendages. But if we 
were to separate by means of this character, the plant on Aus as 
even a variety of S. Aumul:, we should have to recognize, it seems 
to me, very arbitrary and unnatural limits. In the first place, 
with regard to the specimens on Aus, the occasional occurrence 
of color in the appendages would have to be overlooked ; certain, 
if not all, specimens on American roses (referred to above) 
would have to be included in the variety, although forms on 
species of Geranium would be found to completely connect them to 
the type. It seems more natural, I think, to regard ‘“‘ S. pruznosa”’ 
as only a form of S. Awmuli, We may perhaps regard this white 
appendaged plant on Aus together with certain specimens on 
Rosa, as a marked form developing into a new species, but at the 
present time too closely connected by intermediates to be separ- 
ated systematically. 

Halsted (156) records the occurrence of S. fruinosa on Phy- 
foptus distortions on the inflorescence of Rhus glabra. 

S. calendulae (Malb. & Roumeg.), on Calendula arvensis is S. 
humul, var. fuliginea ; the asci contain eight spores not six as de- 
scribed. Fuckel records a fungus, observed only in the conidial 
stage on Rudus /dacus, under the name of “rysiphe ? rudi (Symb. 
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Myc. 86, Wint. in Rabenh. Krypt. Fl. Deutschl. 1°: 34. It is prob- 
able that this fungus is S. /wmu/?, as this species occurs on sev- 
eral American species of Awbus. The record of “ S. Castagnet”’ 
on the vine probably rests merely on the occurrence of ‘ Ozdtum 
/uckert”’ on the plant, as the latter was supposed by Fuckel 
and others, to be a conidial form of ‘ S. Castagne?.” 

S. humuli, when it occurs on hops, is well-known as ‘“ hop 
mildew,’’ a disease which causes serious injury in hop-gardens, 
On the leaves, the fungus does not occasion much damage, prob- 
ably only slightly weakening the vitality of the host-plant, but 
when it occurs on the cones it materially injures their quality, and 
in severe attacks causes them to completely shrivel up. The 
‘‘hop mildew,” although recorded on cultivated hops on the Con- 
tinent in many places, does not apparently cause so much damage 
there as in England, where it is one of the most dreaded diseases 
of the hop-grower. In the United States, also, although Burrill 
(60, p. 6) says that S. Aumult “is a very destructive parasite, es- 
pecially on cultivated hops’’ the disease would appear, judging 
from the absence of any reports (which have been so much made 
by American mycologists on other plant-diseases) to be less prev- 
alent or less severe than in English hop-gardens. As _ in the vine 
powdery mildew, sulphur has been found to be an efficacious 
remedy. The best results have followed from the use of flowers 
of sulphur applied during sunshine. For full details of the prepar- 
ation and application of the sulphur reference may be made to the 
papers of Whitehead (392, 393) on the subject. 

I cannot confirm the statement made in the Journal of the 
Board of Agriculture for 1897 (181) that in hop-cones infected by 
S. humuli the mycelial hyphae penetrate into the epidermal cells 
of the bracts, as in material examined I have found within these 
cells only the usual haustoria. 

Whitehead (393, p. 247) recommends as a preventive method 
against the hop-mildew the removal of all other plants which are 
the hosts of the fungus from the hop-gardens, and mentions espe- 
cially Zararacum, Senecio vulgaris and other Composites, and 
Plantago. These host-plants of the old aggregate species ‘ S. 
Castagnei”’ all belong, however, to the form now separated as S. 
humuli, var, fuliginea, while the hop-mildew is caused by the type 
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S. humult, The weeds that should be destroyed in English hop- 
gardens are those which are known to be the hosts of S. husmulz, 
viz: Agrimona kLupatoria, Alchemilla arvensis, Dipsacus sylvestris, 
species of Lpilobium, Geranium, and Potentilla, and Spiraea 
U/maria. 

We are, however, at present, quite ignorant as to how far any 
form of a mildew is capable of spreading from one host to another. 
There is also the question—a most important one for systematists— 
of the influence of the host-plant upon its parasite. The experi- 
mental work necessary to answer these two questions is almost 
entirely wanting. Magnus (227, p. 68), however, records the 
following extremely interesting facts: ‘ Ueber die Frage, ob die 
parasitischen Erysipheen von einer Nahrpflanzenart leicht auf eine 
Art tibergehen, sind mir keine Versuche bekannt. Ich selbst habe 
einen einzigen hierhingehorigen Versuch mit Erfolg aufgestellt. 
Es war mir auffallend dass Sphaerotheca Castagnet Lev. auf zwei 
so verschiedenen Wirthspflanzen wie H/amulus Lupulus and Tar- 
axacum officinale auftreten sollte, zwei Wirthspflanzen, die ebenso 
verschieden sind nach ihrer systematischen Verwandlschaft, wie 
nach der physikalischen Beschaffenheit der Oberflache ihres Laubes, 
wie nach ihrer chemischen Beschaffenheit. Ich nahm Anfang Juli 
1896 Blatter von //umulus Lupulus, die mit dem Orzdium befallen 
waren, und legte sie auf die Blatter eines pilzfreien Zaraxacum. 
Am 27 Juli zeigten sich auf den Blattern des Zavaxacum zahlreiche 
scharf umschriebene Rasen des Ovd?uim, and zwar nur auf den 
Blattern des Zaraxacum, die ich mit den Mehlthau tragenden 
Hopfenblattern belegt hatte.’’ Later, Magnus (230), noticing that 
the two forms on //wmu/us and Taraxacum had been considered 
as distinct species by Burrill, thus commented on his experiment : 
“Nur mochte ich bemerken, dass ich mit Erfolg das Crdium von 
Humulus Lupulus auf Taraxacum officinale geimpft habe. Dies 
braucht nicht zu widersprechen der Auschauung, dass meistens auf 
Compositen und auf //umelus Lupulus verschiedene Sphaerotheca- 
Arten auftren, da recht gut so wohl auf dem Hopfen (auf dem ich 
selbst Sphacrotheca humult (DC.) und Phylactinia suffulta (Rebent.) 
Sacc. bemerkt habe und auf dem Burrill (N. Amer. Pyren.) noch 
Erysiphe cichoracearum DC. angiebt), als auch auf Zaraxacum 


officinale zwei nahe verwandte Sphaerothecen gedeihen konnten.’’ 
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Magnus’ experiment is valuable in showing that the conidia of 
S. humult will germinate and produce a conidia-bearing mycelium 
when shown ona house plant upon which (it is almost safe to 
say) the ascigerous stage never occurs in nature. Unfortunately, 
the experiment was not continued long enough to ascertain 
whether perithecia would be produced. It is possible that the 
fungus would not have been capable of producing these on the 
unusual host-plant. This supposition would explain the fact of 
S. humult never having been recorded on Z7araxacum, although in 
nature its conidia may frequently germinate upon this extremely 
common plant. On the other hand, it is possible that the conidia 
of S. hAumule might have ultimately produced upon the Zaraxracum 
the large-celled perithecia which we at present consider distinctive 
of the var. fudiginea (which is very common on Zaraxacum) ; in 
other words, it is possible that the difference in size of the cells 
of the perithecial wall is due to the effect of certain different 
host-plants on the same species of a parasitic fungus. We know 
that in some forms of certain species of the Erysiphaceae, char- 
acters to which even specific value has been given are directly 
correlated with the occurrence of the fungus on a certain host- 
plant—‘‘ Microsphacra pulchra” on Cornus alternifolia affords a 
good instance. In this plant which is now allowed by all mycol- 
ogists to be only a form of J/ a/ui, a characteristic and more 
elaborate branching of the apex of the appendages is connected 
with the occurrence on Corns ; in the case of S. Aawmuli a similar 
correlation may exist between the size of the cells, of the perithe- 
cium and the host-plant. 

S. humuli, in addition to causing the hop-disease, sometimes 
seriously attacks cultivated strawberries. In America the disease 
is known as the “ strawberry mildew,” and is stated (8) to attack 
the fruit (both ripe and unripe) and fruit-stalks, as well as the 
leaves of strawberries. The fungicide recommended is a mixture 
composed of a quarter of an ounce of sulphide of potassium in a 
gallon of water; or, according to Humphrey (169), a preparation 
made as follows: one ounce of carbonate of copper, mixed with 
five ounces of carbonate of ammonia, and dissolved in a quart of 
hot water ; when dissolved, sixteen gallons of water are added. 

In the Journal of the Board of Agriculture for 1898 (183) a 
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disease is described which seriously affected some English straw- 
berries during that year. Its attacks are described as follows : 
“ This disease makes its appearance in May, in the form of white 
spots upon the leaves. These gradually spread and cover the leaf 
surfaces and extend to the fruit, covering it with white filaments, 
which may easily be mistaken forcommon mould. * * Itis most 
rapid and destructive in its action as the fruit approaches ripeness, 
As in the case of the allied hop-mildew, which “runs” with 
great rapidity in the hop-cones as they approach maturity, the 
full virulence of the strawberry mildew is concentrated upon the 
ripening fruit, so that the latter is spoiled before it is fit to pick.”’ 
The fungus causing this disease is here identified as S. phaerotheca 
pannosa, but it is most probable that S. Amulet was really the 
species that occurred. The description given of the fungus 1s 
rather unsatisfactory (¢. ¢., the perithecia are stated to contain 
several asci); the figures of the perithecium, however—one of 
which shows a perithecium in section with a single ascus—repre- 
sent S. Awmul: fairly well. It is recommended that imperfect 
strawberry plants should be sprayed either with ‘a weak Bor- 
deaux mixture, composed of 4 lbs. of sulphate of copper and 3 
lbs. of lime to 50 gallons of water, or with a composition of 2 lbs. 
of sulphide of potassium (liver of sulphur) to 50 gallons of water.” 

S. humul illustrates ina striking manner the impossibility of 
placing any systematic value on the position or the scattered or 
clustered habit of the perithecia. On Pyrus Aria, Potentilla argentea, 
etc., the perithecia are uniformly and distantly scattered over the 
lower surface of the leaf; on perhaps the majority of the host- 
plants they are more or less gregarious, often on both sides of the 
leaf, but frequently only on the upper surface, or commonly they 
occur on the stem; on Gla lincaris, etc., the perithecia are closely 
crowded into dense patches on different parts of the plant, while 
on Neddlia opulifolia, and in a few other cases, they are so densely 
caespitose that they more or less encrust in places considerable 
portions of the stem, petiole, etc. 

Professor Selby has sent me a plant (now in the Kew Her- 
barium) on Shepherdia Canadensis from Michigan, U. S. A., under 
the MSS. name of Sphacrotheca shepherdiae. The distinctive char- 
acters were considered to be the crowded habit of the small peri- 
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thecia which here and there form black masses on the stem, and 
the rudimentary appendages. After a careful examination of the 
specimens sent | am quite unable to separate the fungus from S. 
humul, and feel convinced that it is only one of the many forms 
of this species, and that the slight characteristics which it presents 
(which are not, however, confined to the fungus on Shepherdia) may 
be regarded as probably due in this case, to the position of the 
fungus among the densely arranged peltate scales of the stem of 
the host-plant. Griffiths (151) records S. humutt, var. fuliginea 
on Shepherdia argentea and S. Canadensis, and Burrill (60) the 
same on S. argentea,; probably in both cases the fungus is the 
one above referred to S. Amul. 

Except in America, S. Awmul: has not hitherto been distin- 
guished from the var. f#iginea, and the European host-plants, as 
far as I have been able to see specimens of the fungus on them, 
are here for the first time separated under the two forms. The 
fungus recorded on host-plants which I have not seen I have been 
obliged to leave under the aggregate species, ‘ S. Castaguet Lev.” 
Many of these hosts, ¢. ¢., species of /pilobinm, Potentilla, etc., might 
probably be safely considered those of S. humuli ; others, e¢. g., 
species of Sexecio, Limpaticns, Lalsamina, etc., as belonging to 
the var. fuliginea. 

Although so many authors have referred the fungus on Cw- 
curbita and Cucumis to “ S. Castagnei,’’ it seems very probable 
that a mistake has been made in the identification, and that the 
fungus in question is an “vysifhe. In the first place, although 
one finds in herbaria very numerous examples of a fungus in the 
conidial (O¢dia) stage on leaves of Cucurbita and Cucumis referred 
to S. Casfagnel, in my experience no specimens in the perithecial 
stage are to be found in herbaria on these hosts. It is evident, 
therefore, that for some reason it has been the practice among 
mycologists to name any QOzdiwm on Cucurbita and Cucumis, S. 
Castagnet Lev. There can be no doubt also that this fungus on 
cucurbitaceous plants is extremely slow in producing perithecia, 
and the only example I have seen in this condition was gathered 
in the late summer at Reigate, England, in 1898. This, as already 
mentioned, proved to be Lrysiphe cichoracearum. 

The practice of referring a fungus in its Ozdium stage to a 
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certain species of the Erysiphaceae has led, I feel convinced, to 
very numerous mistakes, and has made any compilation ofa host- 
index from published records alone utterly misleading. 

Further, not only are wrong host-plants for a certain species 
thus given, but as a natural consequence our knowledge of the geo- 
craphical distribution of the species in question becomes erroneous. 
For instance, Winter (111) records the occurrence of ‘* Sphaerc- 
theca Castagnet”’ “in foliis Gicurbitacearum’’ from the island of St. 
Thomas, Africa, an occurrence extremely interesting not omy 
geographically, but also climatically, as the island is on the 
equator. In the present confusion it is impossible to say whether 
the fungus was really “.S. Casfaguet’’ in a perithecial stage, or, 
whether, as is more probable, it was not merely an Ozdzuwm which 
had been referred to S. Castaguet in accordance with the usual 
custom. 

The fungus recorded as “ S. Castaguet’’ on apples proves to 
be Lodosphacra leucotricha ; the records of the present species on 
[Trifolium and Urtica probably belong to £xyszphe polygont. 


2. S. PANNOSA (Wallr.) Lev. 


Alphitomorpha pannosa Wallr. Berl. Ges. Nat. Freund. Verh. 
I: 43. 1819; Wallr. Fl. Crypt. Germ. 2: 760. 1833. 

kurotium Rosarum Grev. Scot. Crypt. Fl. 3: pf 164. f. 2. 
1823, and 6: Synops. 7, 1826. 

krysibe pannosa Schlecht. Fl. Berol. 2: 170. 1824; Lk.; 
Willd. Sp. Pl. 6: 104. 1824; Rabenh. Deutschl. Crypt. Fl. 1: 
230. 1844. 

Lrysiphe pannosa Fr. Syst. Myc. 3: 236. 1829; Duby, Bot. 
Gall. 2: 869. 1830; Berk. inSm. Engl. Fl. 5: 325. 1836; Tul. 
Sel. Fung. Carp. 1: 208. pl. 4. f. 7-3. 1861 

Sphacrotheca pannosa Lév. Ann. Sci. Nat. III. 15: 138. Al. 6. 
f.8 1851; Cooke, Micr. Fung. 218. p/. rz. f. 277, 278. 1865; 
Cooke, Handb. Brit. Fung. 2: 645. 1871; Sacc. Syll. Fung. 1: 
3. 1882; Wint. Rabenh. Krypt. Fl. Deutschl. 17: 26. 1884; Karst. 
Act. Soc. Faun. Fl. Fenn. 2: 94. 1885; Burr. & Earle, Bull. Il. 
State Lab. Nat. Hist. 2: 398 (fartim). 1887; Cooke, Handb. 
Austral. Fung. 313. pf. 25.7. 239. 1892; Burr.; Ell. and Everh. 
N. Amer. Pyren. 6 ( partim). 1892; Schroet.; Cohn’s Krypt. FI. 
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Schles. 3: 230. 1893; Jacz. Bull. ]'Herb. Boiss. 4: 726. 1896; 
Oudem. Rev. Champ. Pays-Bas. 2: 82. 1897. 

Podosphacra pannosa de Bary, Beitr. Morph. Phys. Pilz. 1: 
Sxi., 48. 1870. 

Albigo pannosa (Wallr.) Kuntze, Revis. Gen. Plant. 3°: 442. 
1892. 

Exsicc.: Desmaz. Pl. Cr. Fr. ed. 1: ser. 1: 404; Baxt. Stirp. 
Crypt. Oxon. fasc. 2: 92; Lib. Pl. Crypt. Ard. fasc. 1: 80: 
Cooke, Fung. Brit. Exsicc. go, ed. sec. 589; Rab. Fung. Eur. 
2214; Rehm. Ascom. 796; Fckl. Fung. Rhen. 725; Berk. Brit. 
Fung. 96; * Rab. Herb. Myc. ed. 2: 459; Wahrlich. Parasit, 
Pilze. 31 (in Herb. Hort. Imp. Petropol.); * Syd. Myc. March. 
4514; *Erikss. Fung. par. scand. 33; * 
Fung. 131b. 


Seym. & Earle, Econ, 


Mycelium persistent, forming on the stem, calyx, petiole, and 
rarely on the midrib at the back of the leaf, dense satiny patches, 
at first shining white, but often becoming gray, dingy buff, or rarely 
pale brown, composed of densely interwoven special hyphae, 
which are about 6 » wide, sparingly branched, somewhat rigid, re- 
fractive and thick-walled, with the lumen becoming obliterated ; 
perithecia more or less (usually completely) immersed in the per- 
sistent mycelium, globose to distinctly pyriform, 85-120» in 
diameter, usually about 100 4, cells obscure, about 10 / wide; 
appendages few, often obsolete, very short, tortuous, pale brown, 
septate ; ascus broadly oblong to globose, 88-115 yw, averaging 
100 x 60-75 4; spores 8, 20-27 12-15 4. 

Hosts.—Prunus Persica, Rosa alba (95), R. arvensis, R. canina, 
R. centifolia, R. cinnamomea (99), RK. damascena, RK. dumetorum 
(319), RX. Aglanteria (290), R. Gallica, R. glauca (319), R. pomi- 
Sera, R. rubiginosa (319), Rk. tomentosa, R. villosa. 

Distribution. — Evrorr. — Britain, France, Portugal (395), 
Spain (—), Belgium (14) (209), Netherlands (1), Switzerland 
(176), Italy, Germany, Austria-Hungary (20) (43) (95), Den- 
mark, Norway, Sweden, Russia. 

AsiA —Cyprus, Transcaucasia (338), India (85). 

AUSTRALIA.—Queensland (8g), Victoria, New South Wales 
and Queensland (225). 

NortTH AMERICA.—United States : Tennessee, I]linois (probably 
in many other states, but has been generally confused with S. 
humutle ), 
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[W. InpIEs.—Jamaica (76). | 

[SourH AMERICA.—Quito, Ecuador (275). ] 

The present species is sharply marked off from all the species 
of the Erysiphaceae by its pannose satiny patches of persistent 
mycelium, in which the perithecia are usually completely immersed. 
Under the microscope these patches are seen to be composed of 
special hyphal branches from the ordinary vegetative mycelium, 
about 6 4 wide, somewhat rigid, more or less straight, sparingly 
branched, with numerous free, somewhat tapering ends. The 
hyphae are thick-walled, becoming more or less solid at maturity 
through the obliteration of the lumen, and are shining white and 
refractive, so that each hypha has somewhat the appearance of a 
solid glass rod. Among these densely interwoven hyphae the 
perithecia are produced. These are interesting in being some- 
times distinctly pear-shaped ; the appendages are short, or quite 
rudimentary. 

Although S. pannosa in its Ordium-stage (O. leucoconium 
Desmaz.) often covers the upper surface of rose-leaves, I have not 
been able to find, in the considerable amount of material exam- 
ined, any perithecia formed here. It is only rarely, indeed, that 
perithecia are formed on the leaves at all (the stem usually being 
chosen), and then it is always in the characteristic pannose patches 
on the petiole or at the back of the midrib, and not scattered over 
the surface. 

It has frequently been asserted that the mycelium of S. pan- 
nosa is perennial, and reappears in successive years on the same 
shoots of infected roses, and it has been supposed by many authors 
that the mycelium is capable of entering at times into the tissues 
of the host-plant, although no direct evidence exists, apparently, 
to support this view (c/. Winter (394, p. 26) and Schroeter (319, 
p. 230) where the author remarks: Dieser Pilz kann auf den 
befallenen St6cken tberwintern und wird selbst durch Pfropfreiser 
libertragen’’). In the examination of shoots of rose-bushes cov- 
ered with patches of S. fannosa in different stages of development, 
I have found only the usual haustoria in the epidermal cells, and 
no signs of an internal mycelium. It was noticeable, too, in the 
specimens examined that the fresh centers of disease which ap- 
peared in the spring did not occur at the places (marked by con- 
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spicuous scars or the nearly black and decaying remains of the 
old persistent mycelium) where the fungus grew in the previous 
year. Eriksson remarks on the subject (119):  ‘ Die bei 
diesem Pilze vorhandenen Perithecien scheinen wbrigens nicht fiir 
ry sich allein das Fortleben des Mehlthaues in dem Grade wie er dem 
Gartner jetzt bekannt ist, genigend zu erklaren, besonders wenn 
man an die in den Gewachshausern so verheerende, so weil 
bekannt nie perithecienfuhrende Form der Krankheit denkt. Ihre 
dortige Lebenskraftigkeit muss unzweifelhaft auf andere Ueber- 
winterungsweisen, z. B. auf ein unter gunstigen Umstanden in die 


=> 


peripherischen Gewebe der Nahrpflanze eindringendes und da 
fortlebendes Mycelium, auf ein saprophytisches, hefepilzanhliches 
Entwicklungsstadium des Pilzes im Sinne Brefeld’s oder dgl. zu- 
ruckgefuhrt werden. Mikroskopische Beweise fiir die eine oder 
andere Annahme sind jedoch noch nich gebracht worden.”’ 

In Europe S. pavzosa is not uncommon, indeed in its Ozdium- 
stage it is very frequent, on wild and cultivated roses, although 
perithecia are produced less commonly. From Asia (Cyprus) 
Professor Gennardius has sent me specimens on Kosa damascena, 
which are identical with European examples. Cooke (85) states 
that in India roses suffer the attacks of S. fannosa in the same 
| way as they do in Europe; and in the same author’s work on 
Australian fungi (89) S. fannosa is recorded (an unsatisfactory 
figure is given) ‘‘on rose-leaves’”’ from Queensland. 

How far these records and those of S. faxnosa from the West 
Indies and South America rest on the occurrence of an Osdtum- 


stage on rose-leaves, identified as that of S. paxnosa merely from 


Gg 
srowing on this host-plant, it is impossible to say. The prevalent 
practice of naming species of the Aryszphaceae in the conidial stage 
‘ cannot be too strongly condemned, for it is not as a rule from reli- 
ance on morphological characters that such naming takes place, 
rm but simply from the assumption that the species of fungus which 
occurs on a certain host-plant in one part of the world will be the 

same as that growing on the same host in other parts. 
The danger of making such assumption is well seen in connec- 
tion with a mildew common on American roses, which on account 
of its occurrence on roses has been wrongly referred to the present 
species. To any one familiar with the appearance of S. fannosa 
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in Europe, with its distinct habit, the remark of Burrill (60, p. 6), 
that the affinity between S. pannosa and S. humuli is quite as 
close as between S. Aumuli and its variety /uliginea appears 
strange, and still more so does Earle’s note on the specimen of 
« § pannosa”’ in Seymour and Earle’s Economic Fungi, no. 13 1a, 
that “this form is so like S. Aamul: (DC.) Burrill that it causes 
doubt in my mind as to whether the two can be kept distinct.’’ 
On’ examining American material it became at once clear that 
what has passed in the United States for S. pannosa is for the most 
part a quite distinct species, viz, S. Amul. This form of 5S. 
humult on rose-leaves is a very interesting one, and when, as is 
frequently the case, the appendages are colorless and shining, 
is identical with “.S. pruznosa’’ on Rhus. At other times 
however, the appendages are more or less colored, and there seems 
little doubt that Earle’s opinion that the form is not distinct from 
S. humult is correct. 

It is a most interesting fact that in America S. humuli should 
have attacked roses, while in Europe, where S. humu/t is equally 
common, only S. faxnosa is known on this host. The case, how- 
ever, is quite analogous with that of another species of the Ary- 
siphaceae, viz, Microsphacra alni which is very common in the 
United States on Syringa vulgaris, yet in Europe, where both the 
fungus and the host-plant occur frequently, there is no record of 
the lilac being attacked by J/. a/ni. 

I have seen only two specimens of true S. fannosa from America 
—one in Seymour and Earle’s Economic Fungi, no. 131b, on 
Rosasp. from Tennessee ; the other sent to me by Professor G. P. 
Clinton ‘‘on Rosa sp. ; stems ; Illinois." Owing to the confusion 
that has existed between S. Aumuli and S. pannosa, mentioned 
above, it is impossible at present to give the distribution of the 
latter species in America. 

S. pannosa is the ‘‘ rose-mildew,”’ so well known to rose-grow- 
ers, and if unchecked is a dangerous disease, quickly spreading 
from bush to bush in its conidial (Ozdium) stage. As in the case 
of the vine-mildew, however, a fungicide which is usually effica- 
cious is found in flowers of sulphur, or potassium sulphide (half 
an ounce of sulphide of potassium dissolved in a gallon of water). 
For roses grown under glass, Maynard (243) reports that a sure 
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and safe remedy is found in the use of evaporated sulphur. The 
author gives these directions: ‘In the use of this remedy a 
small kerosene stove with a thin iron kettle was used, and the 
sulphur kept boiling two or three hours thrice each week, when the 
house was kept closed. Care must be taken that only enough 
heat is used to boil the sulphur, and that it is not set on_ fire,” 
Guercio and Baroni (101*) recommend as a fungicide the follow- 
ing mixture : carbonate or crystals of commercial soda, kg. 1.5, 
Norwegian vegetable tar, kg. 0.5; water, liters 100. The soda 
and tar must be boiled together in about two liters of water, and the 
rest of the water then added at the ordinary temperature. Spray- 
ing with this mixture is stated to have been completely successful 
in checking the disease in cases where the use of sulphur and sul- 
phate of copper had little effect. 

The records of ‘‘ S. pannosa”’ on gooseberry in America be- 
long to S. mors-uvae ; those on Rudus, and probably also on rasp- 
berries, to S. Aumulz, The record of S. pannosa on Spiraca Ul- 
marta (391) probably refers to S. Awmult, Worthington G. Smith 
(330) states that S. fannosa “sometimes grows on Spiraea and 
the hop, but hop-mildew is of course a different fungus.’ Here 
again, notwithstanding the concluding remark, S. Az:nuft has prob- 
ably been confounded with the present species. 


3. S. MORS-UVAE (Schwein.) Berk. and Curt. 


Erysiphe mors-uvae Schwein. Syn. Fung. Am. Bor. 270. 
18 34. 

Sphacrotheca mors-uvae (Schwein.) Berk. and Curt. Grevillea, 
4: 158. 1876; Sacc. Syll. Fung. 1: 5. 1882; Burr. and 
Earle, Bull. Ill. State Lab. Nat. Hist. 2: 399. 1887; Burr. ; 
Ell. and Everh. N. Amer. Pyren., 7. 1892. 

Albigo mors-uvae (Schwein.) Kuntze, Revis. Gen. Plant. 3°: 
442. 1892. 

Exsicc. : Rab.-Wint. Fung. Eur. 3239; Ell. and Everh. N. 
Amer. Fung. 1536; Roumeg. Fung. Gall. Exsicc. 3882. 

Amphigenous ; mycelium persistent, when mature forming 
dense pannose patches, composed of sparingly branched, more or 


less flexuous, brown hyphae, which are about 5 y» wide, at first 
pale brown and plainly septate, becoming dark brown and thick- 











SPHAEROTHECA 71 


walled so that the septa and lumen become obliterated ; perithecia 
gregarious, more or less immersed in the persistent mycelium, 
sub-globose or sometimes slightly irregular in shape, 76-110 y in 
diameter, cells large, at first well-defined, then becoming obscure, 
variable in size, 10-25 ys wide, usually 15-20 %; appendages 
usually few (or even obsolete), pale brown, short, and tortuous, 
rarely more numerous, and longer, up to 5 times the diameter of 
the perithecium ; ascus elliptic-oblong to sub-globose, 70-92, 
rarely 92-110 X 50-02 #2; spores 20-25 xX I2-I5 4. 

Hosts. —On the berries, and occasionally stems and leaves of 
wild and cultivated species of Rzbes; R. cereum (6), R. Cynosbat., 
R. divaricatum, var. irriguum, R. floridanum, R. gracile (—), R. 
Grossularia, R. Hudsonianum, R. lacustre, R. Missouriense, R. pros- 
tratum, R. rotundifolium, R. rubrum. 

Distribution.—NoOrTH AMERICA: United States—Maine (163), 
New York, Pennsylvania! New Jersey (53), Ohio! Michigan, IIli- 
nois! Mississippi (361), Wisconsin (97), Missouri! Iowa! Dakota! 
Nebraska! Montana! Wyoming! Colorado (157) (170). 

hotrytis euphorbiae Cast. Supp. Cat. Pl. Mars. 81. 1851. 

krysiphe (Sphacrotheca) tomentosa Otth, Mitth. natur. Gesell. 
Bern. 1865: 168. 1866. 

Sphaerotheca tomentosa Otth ; Jacz. Bull. Herb. Boiss. 4: 723. 
1896; Sacc. Hedwigia, 35: Repert. XXIII. (1896) ; Dom. Sacc. 
Att. Soc. Ven.-Treub. Sci. nat., (17) pl 5. f z. 1896; Sacc. 
syll. Fung. 14: 462. 1899. 

Lrysiphe gigantasca Sorok. & Thuem; de Thuem. Myc. univ. 
no. 645. 1877; Sacc. Syll. Fung. 1: 18. 1882. 

Sphaerotheca gigantasca (Sorok. & Thuem.) Bauml. in Rehm, 
Ascom., fasc. XXI. n. 1049. 1891; Hedwigia, 30: 261. 1891; 
Schroet.; Cohn’s Krypt. Fl. Schles. 3: 232. 1893. 

Albigo tomentosa (Otth) Kuntze, Revis. Gen. Plant. 3°: 442. 
1892. 

Exsicc.: de Thuem. Myce. univ. 645* ; Syd. Myc. March. 3462 
(sub me: Gs astagnet). 

Flosts—Euphorbia dulcis, E. heltoscopia, £. palustris (20*), £. 
eplus, E. platyphyllos, FE: stricta, E. virgata (164*). 

Distribution.—EvurRorE: France, Switzerland, Germany, Aus- 
tria-Hungary, Denmark, Russia. 

S. mors-uvae is distinct from S. pannosa (with which it has 
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been occasionally confused in America) in the dark-brown color 
of the persistent mycelium, the usually smaller ascus, etc. 

In 1865 Otth (262) described a species of Sphacrotheca on the 
leaves and stems of /ufphorbia dulcis in Switzerland, under the 


’ 


name of “ “rysiphe (Sphaerotheca) tomentosa,” with the following 
description; ‘ Epiphylla caulinaque. Subiculum maculaeformi- 
effusum, tomentosum, rufum, in ambitu albidum, e floccis longis- 
simis, rufis, eseptatis, contextum. Conceptacula subiculo inspersa, 
subimmersa vel plus minus emersa. Appendiculae a_subiculi 
floccis minime distinctae. Sporangium unicum, sporis octonis 
foetum.”” In 1877 the same plant was published as a new species 
under the name of /ryvstphe gigantasca by Sorokin and de Thuemen 
(in de Thuemen’s Myc. Univ., no. 654) on the stems of Au/fhorbia 
platyphyllos and £. dulcis in Russia. In 1881 Baumler (20*) 
recognizing that Sorokin and Thuemen’s plant was a Sfphacrotheca, 
called it S. gtgantasca. Jaczewski in 1896 revived the forgotten 
name of Otth’s S. tomentosa. 

An earlier name, however, for this plant on /ufheoréia is that 
of Lotrytris euphorbiae, published by Castagne (67) in 1851 fora 
fungus on “uphorbia Peplus. The identity is pointed out by M. 
Hariot in a note attached to a specimen of ‘“ Botrytris cuphorbiae 
Cast’’ in the herbarium of the Paris museum, in which it is stated 
that in this author’s opinion the fungus is ‘‘ Zrysiphe gigantasca 
Sorok. & Thuem.” The specimen is very young, and the mycelium 
has not yet attained its characteristic brown coltr, but I was able 
to find a few perithecia, showing a single ascus, and there can be 
no doubt that the Aotryts euphorbiae of Castagne is the same 
fungus as Otth's Sphacrotheca tomentosa. 

Although the specific validity of this European fungus on 
Euphorbia has not hitherto been questioned, it appears to me that 
it cannot be separated from S. mors-uvae. After much comparison 
I have failed to find sufficient characters to separate this European 
plant on £uphordia from the American one on Azdes. Although 
as a rule the fungus on Euphorbia affects the stems rather than the 
leaves, there are specimens in Otth’s herbarium, noted as ‘ forma 


epiphylla,”’ in which it forms irregular pannose or felted patches 
on the leaves, exactly resembling those of S. mors-uvae on the 


fruit of American gooseberries. The dark brown hyphae of the 
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persistent mycelium in the two forms (on £uphoréia and Kibes) are 
morphologically the same ; the only difference I have been able to 
detect is that in the form on -uphorbia the hyphae are perhaps 
slightly more flexuous, and the perithecia are sometimes more 
irregularly shaped, with a slightly larger (especially longer) ascus ; 
but these differences are not, I believe, constant, and at any rate are 
not more marked than those often found in the forms of one spe- 
cies on different host plants. On the other hand there is so close 
a resemblance in the habit and general morphological characters 
of the two forms that I feel compelied to consider them as belong- 
ing to one species. It would be extremely interesting if experi- 
mental work could be carried out to test the correctness of this 
view that the fungus on American gooseberries and on European 
spurges belongs to the same species. The plant on Luphorvia is 
apparently not common in Europe, but where it does occur it 
should be seen if the conidia are capable of infecting gooseberries ; 
in America attempts should be made to infect species of Awphorbia 
with the conidia of S. mors-uvae on Rives. 

I have, in two instances, seen perithecia containing three asci 
in American specimens of S. mors-uvae,; the asci were much 
smaller than usual (about 60x 35 /) and ovate-oblong in shape. 

The record by Berkeley (35) of the occurrence of the present 
species on “‘ grapes ”’ is due to some error, as in the specimen (now 
in the Kew Herbarium) to which reference is made, the fungus is 
growing on the leaves and the berry of some species of Azdes. 

In America S. mors-uvae is common on wild and cultivated 
species of Avdes, and is well known as a widely-spread disease 
under the name of the ‘“ gooseberry-mildew.’”’ As the specific 
name denotes, the fungus is especially harmful in attacking and 
destroying the fruit, covering the berries with its persistent felted 
dark-brown mycelium. It is not, however, confined to the fruit, 
but often forms large confluent patches on the stems and leaves. 

As a fungicide, Goff (147) recommends potassium sulphide. 
The mixture used was one-half or one-fourth of an ounce of the 
sulphide to a gallon of water, and was applied ‘‘as soon as the 
leaves had begun to expand (May 3), and the application was re- 
peated after every hard rain until June 24, nine sprayings having 
been made in all. The new growth, as well as the crop of fruit, 
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’ 


was very perceptibly greater on the treated plants.’’ In a series 
of experiments, on a large scale, carried on by Close (72) the 
same fungicide was found the most effective. The potassium 
sulphide solution here used was of the strength of one oz. to two 
gallons of water. Spraying should be begun very early, just as the 
buds are breaking, and continued at intervals of about ten days, 
It was found that English varieties and their seedlings were, asa 
rule, more subject to attack than the American varieties. 

The gooseberry disease caused by S. mors-uvae is confined to 
North America; the disease, called in Europe the ‘gooseberry 
mildew,” is due to the attacks of Jftcrosphaera grossulariae and is 
not so dangerous, as it attacks only the leaves of gooseberry 
bushes. 


4. S. LANESTRIS Harkn. 


S. lanestris Harkn. Bull. Calif. Acad. Sci. 1: 40. 1886; 
Sace. Syll. Fung. Addit. ad Vols. I-IV: 1. 1886; and g: 364. 
1891; Burr.; Ell. and Everh. N. Amer. Pyren. 9. 1892. 

Albigo lanestris (Harkn.) O. K. Revis. Gen. Plant. 3°: 442. 
1892. 

Exsicc.: Ell. and Everh. N. Amer. Fung. sec. ser. 1537; 
Rab.-Wint. Fung. Eur. 3240; *Seym. and Earle, Econ. Fung. 
188. 

Hypophyllous ; mycelium persistent, when mature more or 
less covering the under surface of the leaf, and composed of a 
compact rather dense mass of much-branched, very tortuous, in- 
terwoven, brown hyphae, which are thick-walled, or more or less 
solid through the obliteration of the lumen ; perithecia gregarious, 
imbedded in the persistent mycelium, subglobose, 80-120 4 in 
diameter, cells of outer wall obscure, irregularly shaped, 10-20 p# 
wide, inner wall becoming completely free from the outer, 
formed of sub-hexagonal colorless cells with refractive walls, about 
15 wide ; appendages very short or obsolete, often entirely ab- 
sent; ascus large, from elliptic- to broadly-oblong, more or less 
distinctly stalked, 100-130 x 60-75 m; Spores 8, 24-30 x 18- 
20 4. 

Hosts.— Quercus agrifolia, Q, alba (12) (361), Q. macrocarpa, 
O. minor (361), Q. Prinus, Q. rubra (361). 

Distribution —NortH AMERICA: United States—Alabama, 
Illinois! Mississippi (361), Missouri! Iowa (361), California ! 
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“Very conspicuous upon the growing shoots of Quercus agri- 
folia-—the Ozdium as a white mealy stratum:from Feb.—May, fol- 
lowed by the ascophore on the leaves below. San Francisco’’ 
(Harkness, I. c > 

S. lanestris is a very conspicuous fungus in its dense. scattered 
or confluent patches, of a dull, dark-brown color when mature, on 
the under side of oak leaves. In general habit it approaches, 
through its persistent brown mycelium, S. mors-uvae, from which 
it is, however, quite distinct in the more closely interwoven hyphae, 
which are much more tortuous or even angularly bent, the sepa- 
rating inner wall of the perithecium and the larger, usually slightly 
stalked ascus. 

The inner wall of the perithecium is formed of colorless angular 
cells, about 15 “ wide, with refractive walls, and, as the perithe- 
cium approaches maturity, becomes completely separated from the 
outer wall. When a nearly ripe perithecium is pressed open, the 
ascus is forced out enveloped in the still unbroken inner wall. 
Even with a perfectly ripe perithecium, when the free ascus es- 
capes, the inner wall on gentle pressure usually follows the ascus 
in the shape of a hollow globular body split towards the apex. 
In this character S. /anestris recalls S. phytoptophila (see fig. 124). 

Burrill (60) says, ‘‘ The perithecia * * * when carefully sepa- 
rated appear to be absolutely without appendages.’’ Although 
this is frequently the case, | have occasionally seen a few very 
short, pale brown appendages at the base of the perithecium, 
usually very much shorter than, and never exceeding, its diameter. 

Harkness (158) described the Ovsdiam form of S. danestris as 
follows “O. ventricosum; segments swelling in the center and 
becoming barrel-shaped, 34-38 x 20-22 y, and filled with numer- 
ous round or elliptic bodies, 5-6 x 2-4 4, which are freely dis- 
charged from the ends, as the joints separate.’’ It seems prob- 
able that what was seen was merely the granular protoplasm 
escaping from injured conidia. | 

Tracy and Galloway (363) remark of S. /anestris, ‘‘ the dense 
mycelium completely covers the young leaves and twigs, causing 
the former to shrivel and cease growing before they attain one- 
fourth their usual size.” 
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5. S. PHYTOPTOPHILA Kellerm. & Swingle. [Figs. 124-126] 

S. phytoptophila Kellerm. & Swingle, Journ. Myc. 4: 93, 
1888; Kellerm. & Swingle, Ann. Rep. Kansas Exper. Sta. 
I: 310. fi y. f. 7-73. 1889; Sacc. Syll. Fung. g: 365, 
1891; Burr.; Ell. Everh. N. Amer. Pyren. 9. 1892. 

Albigo phytoptophila (Wellerm. & Swingle) Kuntze, Revis. Gen. 
Plant. 3°: 442. 1892. 

Exsicc.: Kellerm. & Swingle, Kans. Fung. 23; Ell. & Everh. 
N. Amer. Fung. sec. ser. 2336; Rab.-Wint.-Pazsch. Fung. Eur, 
3954; *Seym. & Earle, Econ. Fung. 148. 

Mycelium evanescent, or subpersistent ; perithecia more or less 
gregarious, 60-78 w in diameter, cells small, about 10 » wide, 
often indistinguishable, inner wall colorless or pale yellow (cells 
10-15 # wide, with refractive walls), usually separating entirely 
from the outer wall ; appendages usually short, sometimes obso- 
lete, more or less tortuous, pale or dark brown, sometimes as long 
as 4 times the diameter of the perithecium, septate, occasionally 
branched ; ascus elliptic-oblong to globose, and 60-75 x 42-50"; 
spores 8.20—25 X 12-15 ¥. 

Host.—Celtis occidentalis, on distortions caused by a species of 
Phytoptus (gall-mite). 

Distribution.—NorTH AMERICA : United States—Ohio, Indiana, 
Illinois (60), Missouri, lowa, Kansas. 

Kellerman and Swingle (197) give the following description of 
the present species: ‘‘ Mycelium very sparse; perithecia globular, 
dark brown or black, obscurely reticulate, 60-80 micr., mostly 
65-75 micr. in diam., appendages few, more or less evanescent, 
dark brown, irregular but usually about 6 micr. in diam., and 
mostly longer than the diam. of the perithecia, often septate. 
Asci large, hyaline, broadly oval, containing 8 spores, which are 
hyaline, oval, regular in size, 15x 24-18 micr. Conidial stage: 
mycelium more abundant, conidiophores hyaline, erect, total 
height (including conidia) 150-220 micr. by 9-13 micr. in diam., 
conidia oval, hyaline, continuous, granular within, 15 x 21-29, 
mostly 15 x 27 micr. 

“The fungus is found associated with Phytoptus (an unde- 
scribed species) on Hackberry (Ce/fzs). The distortions caused 
by the insect, or perhaps by both insect and fungus, consist of a 
multitude of abnormal, more or less abortive branchlets that 
form a compact knot, %-1 14 inches in diam.; a few of the 


branchlets are prolonged a few inches and themselves bear smaller 





ae 





SPHAEROTHECA 77 


knots of similar structure. The abortive branchlets have exces- 
sively numerous buds all infected by the insect, and covered by 
the fungus. The conidial stage is found associated with the 
perithecia and sometimes even extending out on the twigs to 
the under side of the leaves. The perithecia are found in the 
spring but do not mature their spores till late fall or winter.”’ 

The more obscure cells of the outer wall of the perithecium, 
the tendency of the inner wall to separate completely from the 
outer, and the smaller average size of the perithecium and ascus 
seem to be the only characters separating the present plant from 
5. humuli, and are hardly important enough, by themselves, to 
give specific rank. There is some evidence, however, which points 
to the possibility of S. phytoptophila being distinct as a ‘‘ biological ”’ 
species, and it is from these considerations, viz: that it is possible 
that the present plant is a species closely allied morphologically to 
S.humuli, but yet physiologically so dependent on its special host 
as to be unable to grow elsewhere, that I have kept the two 
distinct. 

In the specimens I have seen of S. phytoptophila the inner wall 
of the perithecium, composed of colorless, angular (often hexag- 
onal) cells with refractive walls, shows a marked tendency to 
separate completely from the outer wall. When a ripe perithecitum 
is burst by pressure, causing the expulsion of the ascus, the inner 
wall, often in the form of a hollow oval body split at one side, is 
forced out at the same time (see Fig. 124). If the perithecium 
which is opened is immature, the inner wall is frequently pressed 
out unburst, completely enclosing the ascus. In S. humul the 
inner wall very rarely, if ever, presents this appearance, usually 
closely adhering in fragments to the outer wall, or becoming more 
or less absorbed. The small size of the ascus and perithecium 
could probably be matched in certain forms of S. humu/2. 

The following observations of Halsted’s (155) made on living 
examples of S. phytoptophila are of great interest: ‘At this 
season of the year (January) all traces of the mildew are absent 
from anything except the infested or abnormal branches, and 
upon these the perithecia are limited to the bud-scales, with a 
particular preference shown to the lower portion of the scale. 
Upon further study, the buds infested were found to be much 
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larger than those upon healthy branches and contained the peri- 
thecia in all their tissues. For example, a bud well up from the 
base of a twig might not show any signs of perithecia upon the 
exterior, but when the large loose scales were removed the bases 
of the inner ones would expose a dark covering consisting of the 
mildew perithecia. Longitudinal sections through such _ buds 
showed that the living tissue of an ordinary bud was absent, and 
its space was occupied by an entangled mass of fungous fruit. 
. . . As fungus parasites thrive upon compounds rich in albu- 
minous substances, and as the /%ytoptus induces a rapid and, 
therefore, comparatively succulent growth upon a tree that nor- 
mally has a dense wood, firm bark, and minute, closely protected 
buds, it may, however, not be so strange that the Sphaerotheca 
will flourish upon the distortions caused by the mite when it fails 
to gain a foothold upon a healthy twig. . . . It was, moreover, 
observed that in a cross-section of the stimulated branch there 
was considerable starch scattered through the bark, while in the 
healthy and mature twigs, where the buds were normal, smooth- 
coated, and varnished, there was no starch outside the ring of 
firm wood. This starch in the bark may be the secret of the suc- 
cess of the Sphacrotheca upon the infested branches.”’ 

It is this apparently intimate association of S. phytoptophila 
with the galls of the Ce/#s that suggests the idea of the plant being 
biologically distinct, and experiments bearing on this point, either 
the sowing of the conidia of S. phytoptophila on host-plants of S. 
humuli or, conversely, attempts to infect the galls of the Celts 
with the conidia of S. Awmu/: are very desirable. 

Kellerman and Swingle (198) mention that they were unable 
to find any haustoria in living specimens, but consider that this 
may have been due to the distorted nature of the epidermal cells. 

Other cases of the occurrence of species of the Arysiphaceae 
on galls caused by mites are known. The form of Jfcro- 
sphaera alni described as ‘‘ M. erincophila’’ occurs on “ erineum” 
galls on leaves of Fagus ferruginea; M. alni also occurs 
under the same conditions on leaves of Cephalanthus  ocet- 
dentalis. An both these cases, the presence of the galls seems 
to cause the appendages of the fungus to become colored, 
but there is no reason for considering the form a distinct species, 
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nor to suppose that any intimate connection exists between the 
fungus and the mite. I have once seen Uncinula circinata on 
“erineum’”’ galls on the leaves of Acer rubrum, and in this 
instance the unusual habitat had no observable effect on the 
fungus. Halstead (1 56) records the occurrence of ‘ Sphacrotheca 
pruinosa”’ on Phytoptus distortions on the inflorescence of Rhus 
glabra. All these cases, however, differ from that of S. 
phytoptophila in one important respect, viz., that the species of 
fungi recorded are found commonly on the same host-plant when 
this is not attacked by mites, while S. phytoptophila (or any species 
of Sphaerotheca) has not been recorded from Ce/ts unless this 
host-plant has been altered by the attacks of the Fhytoptus. 
Anderson and Kelsey (7) mention an association with mites of 
“ S. Castagnet”’ on Shepherdia argentea,and of S.mors-uvae on Ribes 
rotundifolium, stating that ‘‘in both cases the distorted leaf-axils, 
abnormally developed buds, and thickened brittle upper leaves 
bore the perithecia of largest size and in greatest numbers.”’ In- 
stances are also given of mites occurring with “ S. Castagnet’’ on 
Geranium incisum, with Erysiphe communis on Oxytropis Lambert, 
Astragalus triphyllus, and A. adsurgens, and with £. cichora- 
cearum on Chrysopsis villosa, Helianthus (several species), Crzcus 
undulatus, Erigeron macranthus and Mertensia Sibirica. In all 
these cases, however, we may note that the fungus in question 
occurs commonly on unattached parts of the host-plant mentioned, 
and in many cases it is very probable that the presence of the 


mites is merely a coincidence. 


UNCINULA Leév. Ann. Sci. Nat. H1.15: 151. 1851 
Perithecia globose to globose-depressed; asci several, 2-8 
spored ; appendages simple, or rarely (U. aceris) once or twice 
dichotomously forked, uncinate at the apex, usually colorless, 
rarely dark brown at base or throughout. Etym.: dim. of wacus. 


Distribution.—FEurope, Africa, Asia, Australia, North and 
South America—18 species and 2 varieties. 
The genus is distinguished at once by the uncinate apex of the 
appendages. 
Key to the Species of the Genus Uncinula 


I. Appendages colored. 
Appendages colorless. 3: 
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Appendages colored for half their length or more. 5. wecator, 
Appendages colored only at base (up to the first septum). 16. australiana, 
Asci 2—3-spored. 4. 
Asci 4—8-spored. 6. 
Asci more than 30, perithecia very large, 215-320 in diameter. 12. fo/ychaeta, 
Asci 4-20, perithecia 85-165 « in diameter. 5. 
Appendages 9-25, perithecia average 95 « in diameter, asci 3-6. 4. clandestina, 
Appendages 50-130, perithecia average 130 4, asci 8-20. 8S. macrospora., 
Appendages all simple. 7. 
Appendages some or all branched. 20, 
Appendages delicate, narrow, 3-44 wide, asci 4-7-spored., 8. 
Appendages stouter, wider, or if narrow with asci 8-spored. 10, 
Asci about 25, perithecia 150-200 « in diameter. 13. confusa, 
Asci 5-8, perithecia 86-122 « in diameter, 9. 
Appendages 50-160, '4—3; diameter of perithecium. 7. parvula. 
Appendages 24-46, 1'4 -2 diameter of perithecium, often geniculate. 11. gentculata. 
Appendages stout, 7-8 « wide near the base. II, 
Appendages narrower near the base. 12, 
Appendages very few, 6-12, enlarged upwards. 15. Delavayi. 


Appendages crowded, 20-36, scarcely or not at all enlarged upwards. 
18. Sengoku, 


Appendages abruptly tlexuose or angularly bent. 13. 
Appendages straight. 14. 


Appendages about equalling diameter of perithecium, flexuose above, not angularly 
bent, spores usually 8. 9. flexuosa. 
Appendages I-2, usually 114-2 diameter of perithecium, more or less angularly 


bent, spores 4-6, rarely 7. 1. salicis, var. Miyabet. 
Appendages thick-walled, refractive, or rough at base. 15 
Appendages thin-walled throughout. 17. 


Mycelium persistent, densely compacted, perithecia 156-268 « in diameter. 
2. aceris, var. Tulasnet. 
Mycelium evanescent or subpersistent, perithecia 64-146 uw in diameter. 16, 
Asci ovate or elliptic-oblong, 24-30 « wide, spores 16-20 & 8-IO uw. 3. prunastri. 
Asci broadly ovate to subglobose, 34-40 u wide, spores 20-25 & 10-13 . 
10. Clintonit. 


Asci 4-6-spored. I. sadics. 
Asci 7-8-spored. 18, 
Perithecia 168-224 « in diameter, appendages not exceeding diameter of perithe- 
cium. 6. circinata. 
Perithecia 76-138 « in diameter, appendages 11¢-2% times diameter of perithe? 
cium, 19. 


Perithecia 120-138 « in diameter, appendages 35-60, mycelium persistent, more 
or less densely compacted. 14. australs, 
Perithecia 76-105 « in diameter, appendages 10-28, mycelium evanescent, 
17. fraxint. 
Mycelium densely compacted, appendages mostly simple. 2. aceris, var, 7ulasnet. 
Mycelium not densely compacted, appendages all or nearly all branched. 
2. aceris. 
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1. UNCINULA SALICIS (DC.) Winter. [Figs. 62, 63, 85] 


Erysiphe salicis DC. Fl. Fr. 2: 273. 1805; Duby, Bot. Gall. 
2: 871. 1830; Tul. Sel. Fung. Carp. 1: 198. f/f. 2.f. 7. 1861. 

E. populi DC. Syn. Pl. Fl. Gall. 57. 1806; de Bary, Beitr, 
Morph. Phys. Pilz. 1: § xiil., 52. 1870. 

E. varium Fr. Obs. Myc. (partim) 1: 206. 1815, and 2: 
306. 1818. 

Alphitomorpha adunca, var. popult Wallr. Berl. Ges. Nat. 
Freund. Verh. 1: 37. 181g. 

A. populi Wallr. Ann. Wett. Ges. 4: 236. 1819. 

A. obtusata Schlecht. Berl. Ges. Nat. Freund. Verh. 1: 50. 
1819. 

Erysibe popult DC. Gray Nat. Arr. Brit. Pl. 1: 589. 1821. 

E. adunca var. populi Lk. ; Willd. Sp. Pl 6: 111. 1824. 

E. obtusata (salicis) Lk. ; Willd. Sp. Pl.6: 117. plz. 1824. 

EL. adunca Schlecht. Fl. Berol. 2: 169. 1824. 

Erystphe adunca Lk. ; Grev. Scot. Crypt. Fl. 5: p/. 296. 1827; 
and6: (Synops.) 9. 1828; Berk.; Sm. Engl. Fl. 5: p/. 2. 327. 
18 36. 

E. adunca, vars. popull et salicis Fr. Syst. Myc. 3: 245. 1829. 
‘. adunca, var. popult Duby, Bot. Gall. 2: 870. 1830. 


— 


we 


fi. capreae (DC. Herb.) ex Duby, Bot. Gall. 2: 871. 1830. 

Alphitomorpha adunca, var, amentaccarum Wallr. Fl. Crypt. 
Germ. 2: 755. 1833. 

Erysibe adunca var. amentacearum Rabenh. Deutschl. Krypt. 
Fl. 3: 235. 1844. 

Uncinula adunca Lev. Ann. Sci. Nat. IIT. 15: 151. pl 7. 
i. 15.* 1851; Cooke, Micr. Fung. 219: pl. 77. f. 221-224. 
1865; Cooke, Handb. Brit. Fung. 2: 646. /. 374. 1871; Peck, 
Trans. Alb. Inst. '7: 214. f. 7-37. . 1872; Karst. Myc. Fenn., 2: 
196. 1873; Sacc. Syll. Fung. 1: 7. 1882. 

U. luculenta E. C. Howe, Journ. of Bot., II]. 1: 170. 1872. 

U. heliciformis FE. C. Howe, Bull. Torr. Club, 5: 4. 1874; 
Sacc. Syll. Fung. g: 367. 1891. 

U. salicis (DC.) Wint.; Rabenh. Krypt. Fl. Deutschl. 1°: 4o. 





* Excl. syn. Alphitomorpha depressa, var. artemisiae Wallr. and LZrystbe de- 


pressa, var. artemisiae Lk. 
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1884; Karst. Act. Soc. Faun. Fl. Fenn. 2: 94. 1885; Burr, 
and Earle, Bull. Ill, St. Lab. Nat. Hist. 2: 410. 1887. 
Burr.; Ell. and Everh. N. Amer. Pyren. 19. f/. 2. 1892; 
Schroet. ; Cohn’s Crypt. Fl. Schles. 3: 245. 1893; Jacz. Bull, 
l’Herb. Boiss. 4: 742 (syn. excl. partim). 1896; Oudem. Réy, 
Champ. Pays-Bas. 87. 1897. 

Lrysiphe populi Patouill. Journ. de Bot. 2: 217 (cum icon,), 
1888; Sacc. Syll. Fung. g: 370. 1891. 

Uneinula Columbiana Selby, Bull. Ohio Agric. Exper. Sta. 
(Techn. Ser.) 1: 221. pl 3. f. 5. 1893; Sacc. Syll. Fung. 11; 
52. 1895. 

U. salicis, var. epilobu Vestergr. Botan. Notiser, 256. 1897; 
Sacc. Syll. Fung. 14: 462. 1899. 

Exsicc.: Bri. e Cav. Fung. par. 69, 171; Fcekl. Fung. Rhen, 
699, *700, 2236; Cooke, Fung. Brit. Exsicc. *447, ed. 2, 597; 
de Thum. Fung. Austr. 130, 131, 132, 236, 655 ; de Thim. Myc. 
univ. 959; Desmaz. Pl. Cr. Fr. ed. 1, ser. 1, 268, 2195, *ed. 2, 
ser. I, 113, 1845; Rehm, Ascom. 549, 550; Rab. Fung. Eur. 
560, 1045, 2316, 2317; Rab. Herb. Myc. ed. 2, 464, 465 ; Rab.- 
Wint. Fung. Eur. 3046; Baxt. Stirp. Crypt. Oxon. fasc. 2, 29; 
Karst. Fung. Fenn. 367; Sacc. Myc. Ven. 615, 890; Ellis, N. 
Amer. Fung. 425; Roumeg. Fung. gall. exsicc. 970; Syd. Myc. 
March. 836, 1657, 2329; Jack, Lein. and Stizenb. Krypt. Bad. 
630; Westend. Herb. Crypt. Belg. 80; Ellis and Everh. Fung. 
Columb. 109, *314; Ellis and Everh. N. Amer. Fung. 3007 ; 
*Wartm. and Schenk, Schweiz. Krypt. 320; *Kneiff. and Hartm. 
Pl. Crypt. Bad. 17; *Seym. and Earie, Econ. Fung. 198 ; * Hoppe, 
Fung. Epiphyt. 5, 6, sub Sclerotium erysiphe Pers. ; Jacz. Kom. 
Tranz. Fung. Ross. Exsicc. 28 (in Herb. Hort. Imp. Petrop.); 
*Erikss. Fung. par. scand. 34; Schleich, Crypt. exsicc. 77. (in 
Herb. DC.). 

Amphigenous ; mycelium evanescent, or persistent and then 
usually thin and effused, but sometimes densely compacted and 
forming definite circumscribed patches; perithecia densely gre- 
garious or more or less scattered, globose-depressed or lenticular, 
go-175 in diameter, averaging 135 yw, cells 10-15 4 wide; ap- 
pendages usually numerous, often densely crowded and 100-150, 
or more, sometimes fewer, rarely only 30-15, 34-2% times the 
diameter of the perithecium, simple, aseptate, or occasionally I- 
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septate at the base, hyaline and thin-walled throughout, usually 
gradually and slightly enlarged upwards, apex simply uncinate or 
occasionally more or less helicoid; asci 8-14, rarely only 4-6, 
elliptic-oblong or broadly ovate, usually stalked, 55-80 x 30-40 p, 
averaging 68 x 36 #4; spores 4-6, 20-26 x I0-I5 #4. 

Hosts.—FPopulus alba, P. angustifolia (6), P. balsamifera and 
var. candicans, P. ciliata, P. grandidentata, P. heterophylla, P. 
monilifera, P. nigra, P. pyramidals, P. tremula, P. tremuloides, P. 
trichocarpa, Saltx alba, S. angustifolia (57), S. aurita, S. Capraea 
and var. pendula, S. cinerea, S. cordata, S. daphnoides, S. discolor, S. 
flavescens and var. Scouleriana, S. fragilis (22) (344), S. glauca (6), 
S. humilis, S. incana (230), S. lvida, S. longifolia (6), S. nigra 
and var. falcata, S. nigricans, S. petiolaris, S. purpurea, S. pyrolae- 
folia (347), S. repens, S. sericea, S. Seringiana, S. triandra, S. 
Urbaniana, S. viminalis [Betula alba (107) (176) (204) (214) 
(307) (394), Burus sempervirens (383)]. 

Distribution —Furore: Britain, France, Portugal, Belgium, 
Netherlands (263), Germany, Switzerland, Italy, Austria-Hungary, 
Denmark, Norway, Sweden, Finland, Russia. 

Asia: Transcaucasia (338), Siberia (Minussinsk), India, China 
(Yunnan), Japan. ° 

NorRTH AMERICA: United States—Maine, Vermont, Massa- 
chusetts, New York, New Jersey (53), Carolina (90), Ohio, Mich- 
igan, Indiana, Illinois, Mississippi (361), Wisconsin, Missouri, 
Iowa, Minnesota, Kansas, Dakota, Montana, Wyoming, Wash- 
ington, California. Canada—Ontario, Quebec. 

The most widely distributed and the most variable species of 
the genus, but, as a rule, easily recognized by the numerous simple 
appendages slightly exceeding the diameter of the perithecium. 
The appendages are usually slightly enlarged upwards (but not 
sufficiently so as to make the apex club-shaped) and remain 
hyaline and thin-walled throughout, not becoming thick-walled 
or refractive towards the base, as is the case with several allied 
species. 

Although there can be no doubt that the two forms growing 
respectively on poplars and willows constitute but a single species, 
we usually find these two forms characterized as follows. The form 
of U. salicis occurring on species of Sa/zx has uniformly larger peri- 
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thecia, the appendages in proportion to the diameter of the perithe- 
cium are shorter, nearly always more or less crowded, and have a 
small and closely uncinate apex ; the asci are usually 4-spored. In 
the form of /. saltcts occurring on species of /opulus the perithecia 
average smaller, the appendages are fewer—in rare cases as few 
as 15—longer, more flaccid, with the apex frequently more loosely 
uncinate, and the asci are more often 6-spored. So many exam- 
ples, however, on both Se/zx and Popu‘us show characters inter- 
mediate in every respect—for instance, it is not at all uncommon 
to find forms on Populus in which the appendages are very crowded 
—that, as already mentioned, the two forms cannot be considered 
specifically distinct. We may, however, perhaps regard them as 
incipient species which are being evolved on different host-plants, 

Leveille (214), Winter (394), Jaczewski (176), Saccardo (307), 
and other authors have recorded CU. sa/icis as growing on Setila, 
but I have not been able to find specimens on this host-plant in 
any herbarium. It may be that perithecia (without appendages) 
of Phyllactinia corylea—a species which occurs commonly on 
Petula—have been mistaken for immature examples of the present 
species, and the same suggestion may be made with regard to 
Wallroth’s (383) record on (. sadicis on Luxus sempervirens. 

Leveille (214, p. 151) recorded Artemisia vulgaris as a host- 
plant for U. salicts, and (l.c., p. 152) gave “Alphitomorpha depressa 
var. 8 artemisiae Wallr.”’ as a synonym of the present species. 
Léveillé remarked, ‘J'ai regu beaucoup d’échantillons d’ Erysiphes 
sur l’Armoise sous le nom d’ £rysiphe depressa, et pas un ne se 
rapporte avec celui de Wallroth, que renferme l’herbier de M. 
DeCandolle. C’est cette espéce que je reunis al’ Uncenula adunca 
[ U. salicis|, parce qu’elle en presente tous les caracteres ; |’autre 
est un Erysiphe proprement dit.’’ In Berkeley’s herbarium, at 
Kew, there is a specimen from Leveille’s herbarium, labelled in the 
latter author’s handwriting “ Uncinula adunca.  <Alphitomorpha 
depressa Wallr. ;3. artemistae. Specim. Wallrothii.”’ 

On this specimen (on the leaf of Artemisia vulgaris) there are 
two species, viz: Uncinula salicis and Erysiphe cichoriacearum, Of 
the former species, I found only two perithecia. These were quite 
loose and merely entangled in the hairs of the leaf, and I feel no 
hesitation in regarding their presence as accidental. Wallroth’s 
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Alphitomorpha depressa, var. artemisiae is certainly Lrysiphe 
cichoracearum, as an examination of Wallroth’s type shows. Other 
authors also (107) (204) have stated that Uncinula salicis occurs 
on Artemisia, but it is very probable that the statement is often 
copied from Leveille. Paque (270) has lately (1885) recorded U. 
salicis on this host, but the specimens kindly sent to me by this 
author prove to be Lrysiphe cichoriacearum. 

The record by Cooke and Peck (91, p. 170) of the occurrence 
of the present species on Aesculus is a mistake, and refers to 
Uncinula flexuosa. 

Uncinula luculenta E. C. Howe is one of the forms of U. 
salicits on poplar, and has been correctly referred to this species 
by American botanists. 

U. heliciformis E. C. Howe (on Populus balsamifera in the 
United States) cannot be separated from U. salicis, although it is 
in certain respects a marked form. Howe (167) described the 
appendages as “spirally coiled above, colored at base,’”’ and on a 
specimen (now in the Kew Herbarium) sent to Cooke, has 
remarked, ‘‘possibly a variety which unites U. spiralis B. & C. 
with U. ampelopsidis Peck.’ An examination of this specimen 
showed the perithecia to be 80-120 y» in diameter with 24-38 col- 
orless aseptate appendages, about 1% times the diameter of the 
perithecium. The apex of the appendages is, when mature, 2—3 
times coiled in a helicoid manner (Fig. 85), and in this respect is 
similar to that of U. necator (U. spiralis). In all other characters, 
however, especially in the colorless aseptate appendages ‘“ U. 
heliciformis’’ shows no affinity whatever with this species. It is 
certain, too, that a more or less helicoid apex to the appendages 
must be regarded as a character of very little value, as it appears 
occasionally in species which normally have a simply uncinate 
apex, ¢. ¢., U. macrospora, U. fraxini, etc. Among some speci- 
mens of U. salicis sent to me by Professor Massalongo, from 
Italy, an example occurs on Populus nigra in which many, though 
not all, of the appendages have a distinctly helicoid apex. On 
the whole, therefore, “ U. helictformis’’ must be ranked as only an 
interesting form of U. sadicis. 

Lrysiphe popult Patouill. on Populus tremula from China 
(Yunnan) is U. sadicis, and was described from immature peri- 
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thecia before the appendages had become uncinate (see figure in 
Journ. de Bot. 2: 217. 1888). M. Patouillard kindly sent me 
specimens (now in the Kew Herbarium), on which was noted 
“Erysiphe (Uncinula) populi Pat.; differe de U. adunca [ UV. 
salicis| par ses theques sub-6-spores.” Examination showed the 
asci to be 4—6-spored, and in this and all other characters M. 
Patouillard’s plant agrees perfectly with U. sadiczs. 

U. Columbiana Selby was published as growing on Sczfellaria 
lateriftora at Columbus, Ohio. The author remarked (324), 
‘This species resembles U. circinata C. & P. in the form of 
perithecia, but is distinguished from it by the more abundant my- 
celium, by the broader asci, and the fewer and larger spores. Un- 
like previously reported species of the genus its host is a herb and 
one commonly affected by an “-ryszphe. The material on hand is 
mature though rather scanty.”’ Professor Selby very kindly sent 
me the type specimens for examination. I found the perithecia to 
measure IOO—-I50 # in diameter, the appendages are numerous, 
hyaline and thin-walled throughout, simply uncinate, I-1 1% times 
the diameter of the perithecium ; the asci are about 60 x 35 yp, 
5- or 6-spored, spores 20-22 x 10 4. In all respects, therefore, 
the specimen agrees well with U. sales ; U. ctrcinata differs in the 
larger perithecia, shorter appendages, larger asci, and 7-8 spores. 
Professor Selby’s material shows some perfectly ripe perithecia, 
but is rather scanty, and I have not been able to satisfy myself 
perfectly that the Cxcmnulawas growing on the Scutellaria. There 
is certainly a species of mildew growing on the Scw/e//aria leaves, 
as is shown by the presence of some young perithecia on the my- 
celium, but, as far as I have been able to see, these are too young 
to show any appendages, and it is just possible that they do not 
belong to the Cxcinula, but to Lrysiphe cichoracearum, which 1s 
not uncommon in America on this Scvte//aria. The Uncinula has 
not been reported subsequently on Scufe//aria, and considering 
that there is a possibility that its presence on this plart was ac- 
cidental, it will be wiser to wait for confirmation before recording 
Scutellaria laterifora as a host plant for Uncinula salicis. Perhaps 
a parallel case to the above is afforded by the occurrence of U. 
geniculata on FHHydrophylum, mentioned below or of U. salicis on 
Artemisia (see above). By a curious mistake Saccardo gives, in 
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his Host Index, ‘“ Unctnia Columbiana’ as the host plant of 
Selby’s species. 

U”. salicts has been hitherto recorded from Asia only from Si- 
beria (Minussinsk). It appears, however, to be not uncommon in 
Japan, whence Professor Miyabe has sent me specimens on five 
species of Sax and on three species of Populus ; from China 
(Yunnan) it has been recorded, as mentioned above, under the 
name of -rysiphe popult, The present species occurs also in India, 
but has been recorded as Lrysiphe Marti by Cooke, in Grevillea 
(83). The specimen, collected at Simla on Populus ciliata, is in 
the Kew Herbarium ; it is somewhat immature, but shows some 
fully ripe and characteristic perithecia. 

Oestergren (372) has recently described a fungus from Upsala, 
under the name of Cxcinila salicis (DC.) Wint. var. epilodbzi n. v., 
on which the following interesting observations (here given in 
translation) are made: | 

‘The host-plants which are given in the literature for Ux- 
cinula salicis belong to the genera Salix, Populus and Betula ; it 
was, therefore, quite surprising to find the above form, which very 
closely agrees with (. sa/iczs, on a host so widely different from 
these genera as /:filobium angustifolium. WU. salicis appears, how- 
ever, to have been once before recorded on a herbaceous plant, as 
Winter (Die Pilze Deutschl. etc., 2: 40) remarks that this species 
“soll auch auf Artemisia vulgaris gefunden worden sein, doch 
erscheint diese Angabe sehr unwahrscheinlich.”” As mentioned 
above, the form found on “£:/f:/odium agrees in its chief characters 
with U. salicis. It appears worthy of note that the appendages 
which are here so numerous at the base of the perithecium are 
only of the same length as the perithecium, while in the type on 
the contrary they attain to quite double this length, and it is 
worthy of remark, also, that at the time of maturity of the fungus 
the mycelium appears to have almost completely disappeared, 
while in the type, on the other hand, it is generally persistent. I 
have, however, found the same behavior with regard to the my- 
celium in several examples of U. sa/icis in the botanical collections 
of the Upsala Museum. As the biological adaptation of the A7y- 
sipheae to different host-plants is almost unknown, it may be best 
to denote the morphological agreement of this form with U. sadecis 
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by placing it as a variety under this species, although it is, perhaps, 
not improbable that it is, biologically, distinct from it. The most 
‘obvious presumption would be that the perithecia of the Uncinula 
in question had been transferred by the wind tothe £f:/odium from, 
e. g., some Sa/ix bushes growing in the neighborhood. Apart 
from the fact that there were none of the usual host-plants of U, 
salicis in the neighborhood one must quite reject this presump- 
tion when one observes (under a slight microscopic magnification) 
how firmly the perithecia of the var. efz/odi are fixed to the sub- 
stratum by means of the appendages radiating on all sides. More- 
over, the infected shoots were densely covered along their entire 
length with perithecia, whereas no signs of the fungus could be 
found on herbaceous plants growing in the neighborhood.”’ 

I have not seen a specimen of this Uncinula on ‘:pilobium, but 
from the diagnosis and the author's remarks there seems no reason 
whatever for separating it from U. safes. Certainly the charac- 
ters chiefly relied upon, viz, the length of the appendages and 
the evanescence of the mycelium, cannot be considered distinctive 
of the “var. cfi/obu”’ (cf. the diagnosis of U. salicts given at p. 
82). The question whether any form on a certain host-plant is 
biologically distinct can only be answered by experiment, for its 
mere assumption would lead to the establishment of a new ‘ bio- 
logical’’ variety or species at each occurrence of a species ona 
new host-plant. Also, remembering the case of the accidental 
occurrence of U.. salicis on Artemisia (and perhaps also on Scutel- 
/aria) mentioned above, it will be best to wait until perithecia have 
been seen growing on a mycelium on the Afi/odium before record- 
ing the latter as a host-plant for ©. sa/cis, although in the present 
case the crowded habit of the perithecia makes it seem probable 
that the £fz/ob:um was serving as a host-plant. 

The fungus described as parasitic on perithecia of Uvzcenula 
salicis by Cocconi (75*), under the name of Phoma uncinulae, is 
probably Am/pelomyces. 


Var. Miyabei var. nov. [Figs. 73-78] 


Amphigenous, or epiphyllous ; mycelium usually evanescent, 
or (on the upper surface of the leaf) subpersistent, thin and effused, 
rarely forming definite spots; perithecia gregarious or more or 
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less scattered, globose-depressed, 70-120 in diam., aver. 95 #4, 
cells about 10 4 wide ; appendages 11—48 in number, usually from 
20-30, 11%4 to twice the diameter of the perithecium, very rarely 
only equalling the diameter, simple, smooth or often rough towards 
the base, aseptate, thin-walled and hyaline above, often becoming 
refractive at the base, 4-6 ~ wide, usually slightly enlarged up- 
wards and about 6 « wide, more or less abruptly flexuose or 
angularly bent in the upper half, sometimes irreguiarly swollen or 
sub-nodulose, apex simply uncinate, or frequently sub-helicoid ; 
asci 4-7, broadly ovate to subglobose, with or without a short 
stalk, 40-56 x 30-38; spores 4-6, or rarely 7, IQ—21 x 10-12 4. 

Flosts.—Alnus incana, A. maritima (A. Japonica). 

Distribution.—Asia: Japan (Sapporo, K. Miyabe, October, 
1890, September, 1894, September and October, 1895, on A/nus 
Japonica ; G. Yamada, September, 1896, on A. zxcana). 

The present plant shows some affinity with U. geniculata and 
U. flexuosa in the usually flexuose or angularly bent appendages, 
but in all other characters it is so closely allied to U. safcis that 
it seems best to place it a variety under this species. In the notes 
which Professor Miyabe sent with the specimens of Japanese £7y- 
siphaceae, the present plant is thus referred to: ‘‘ Related to U. 
salicis, but perithecia smaller (100 #). Appendages fewer in num- 
ber (22-30), slightly flexuose and nodose, longer (180-200 2).”’ 
In certain forms of U. salicts on poplar, however, we meet with 
perithecia only go yw in diameter, with only from 15—30 appendages, 
which frequently reach to 21% times the diameter of the perithe- 
cium. Asa rule, however, U. sa/icis can be at once distinguished 
from the present variety by the larger size of the perithecia, which 
average 135 4 in diameter (those of the variety averaging 95 4), 
and the more numerous appendages. 

It is, however, by certain characters of the appendages that 
the var. J/tvyaber is best distinguished. If several perithecia are 
placed under the microscope, it will be seen that the appendages 
of by far the greater number are abruptly flexuose or angularly 
bent in the upper half, as shown in figs. 73, 74, 75, and in this 
respect are somewhat similar to those of U. geniculata. Further, 
the appendages of the var. A/ivabei become, when mature, refrac- 
tive and thick-walled at the base, whilst in the type, as far as | 
have seen, they invariably remain thin-walled throughout. 
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At first sight, the present variety appears to much resemble 
U’. geniculata, but on closer comparison it is seen that in the latter 
species the appendages are always distinctly narrower, not enlarged 
upwards and more delicate. 

Rarely, the appendages of the present plant are more or less 
regujarly flexuose and not angularly bent; there is then some 
slight approach towards U. flexuosa, which differs in the shorter 
appendages, 8-spored asci, etc. Very rarely, and perhaps abnor- 
mally, a single appendage is found branched at the apex (figs. 76, 
77): 

The only example sent on A/nus incana differs from those on 
A, Japonica in the mycelium forming definite spots on the upper 
surface of the leaf. The perithecia are seated on these, and as 
a rule, although not invariably, are larger 


2. U. acerts (DC.) Sace. [Fig. 87] 

Mucor Lrysiphe Linn. Sp. Pl. 2: 1186 (partim). 1753. 

Lrysiphe aceris DC., Syn. Pl. Fl. Gall. 57. 1806; Duby, 
Bot. Gall. 2: 870. 1830; Tul. Sel. Fung. Carp. 1: 197. pl. 2 
J. 2, 3. 1861; de Bary, Beitr. Morph. Phys. Pilz. 1: § xin, 
52. 1870. 

Ek. varium Fr. Obs. Myc. (partim) 1: 206. 1815; 2: 366. 
1818. 

Alphitomorpha bicornis \Wallr. Berl. Ges. Nat. Freund. Verh. 
1: 38. 1819; Wallr. Ann. Wett. Ges. 4: 235. 1819; Wallr. 
FL Crypt. Ger. 2: 755. 1833. 

Erysibe aceris DC., Gray, Nat. Arr. Brit. Pl. 1: 589. 1821. 

EL. bicornis (acerum) Lk.; Willd. Sp. Pl. 6: 112. 1824; 
Rabenh. Krypt. Fl. Deutschl. 1: 235. 1844. 

Lrysiphe bicornis Fr. Syst. Myc. 3: 244 (partim). 1829; 
Berk.; Sm. Engl. FI. 5: 327. 1836; Corda, Icon. Fung. 2: 
28. pl. 13. f. roo. 1838. 

Uneinula bicornis Léev. Ann. Sci. Nat. IT. 15: 153. p/. 7. f- 
17 (partim). 1851; Cooke, Micr. Fung. 219. p/. rr. f. 225-228. 
1865 ; Cooke, Handb. Brit. Fung. 2: 647. 1871. 

U. aceris (DC.) Sace. Syll. Fung. 1: 8. 1882; Wint. in 
Rabenh. Krypt. Fl. Deutschl. 4°: 41. 1884; Schroet. in Cohn’'s 
Crypt. Fl. Schles. 3: 246. 1893; Jacz. Bull. l’Herb. Boiss. 4: 
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738 (excl. syn. U. Zudasnet Fckl.). 1896 ; Oudem. Rev. Champ. 
Pays.-Bas. 2: 88. 1897. 

Exsicc.: Rab.-Wint. Fung. Eur. 2941; Brit. and Cav. Fung. 
par. 70; Rehm. Ascom. 77; Sacc. Myc. Ven. 146; de Thum. 
Fung. austr. 133, and Myc. Univ. 154; and (cum /Ay/lactinia 
corylea) 1055; Syd. Myc. March. 143, *658, *3674, *4231; 
Kunze. Fung. select. exsicc. 236, 575; Desmaz. Pl. Cr. Fr. ed..1, 
ser. I, 267, 1112; *ed. 2, ser. 1, 512; Vize. Fung. Brit. 197; 
and *198 sub Jfcrosphaera Hedwigi,; Westend. Herb. Crypt. 
Belg. 550; Cooke, Fung. Brit. Exsicc. 93, ed. 2, 282; Jack, 
Lein. and Stizenb. Krypt. Bad. 51; Ayres, Myc. Brit. 78; 
Roumeg. Fung. Gall. Exsice. 971; Fekl. Fung. Rhen. 701 ; 
Klotzsch, Herb. Myc. 179; *Rab. Fung. Eur. 559; *Wartm. and 
Schenk. Schweiz. Krypt. 212; *Kneiftf. and Hartm. Pl. Crypt. 
Bad. 14; Erb. Critt. Ital. ser. 2, 818, 1364 (in Herb. Mus. Flor- 
ence). 

Amphigenous ; mycelium evanescent, or persistent as a thin 
effused film; perithecia scattered or subgregarious, hemispherical 
or globose-depressed, large, 120-225 s in diameter, usually about 
180 w, cells ill-defined, about 10 ~ wide; appendages numerous, 
14-34, rarely equalling the diameter of the perithecium, smooth, 


/ = 


colorless, thick-walled to the apex, usually a very few simple, the 
rest bihd, with occasionally one or both of the branches again 
forked, apex of the simple appendages or of the branches unci- 
nate; asci 4-12, usually 6-10, sub-pyriform or oblong, with or 
without a short stalk, 70-95 x 45-55 “; spores usually 8, rarely 
6, 22-26 X 13-15 

Hosts.—Acer campestre, A. monspessulanum, A. pictum, A, pla- 
tanoides, A, pseudo-platanus, A, rubrum (394), A. spicatum, A. 
tataricum | Phillyrea media (214)]. 

Distribution. — Evrore: Britain, France, Belgium, Nether- 
lands (263), Germany, Switzerland, Italy, Austria-Hungary, 


Denmark, Sweden, Russia. 


‘ 


AsiA: Transcaucasia (338), Japan. 

U. aceris is recognized at once by its forked appendages (Fig. 
87) which more or less cover the upper half of the perithecium, 
forming a kind of crown (see Tulasne’s beautiful figures, Sel. 
Fung. Carp. 1: pl. 2. f. 2-3). 


Nearly all authors have described the perithecia as becoming 








92 A MONOGRAPH OF THE ERYSIPHACEAE 


depressed, or pezizoid in age. This statement rests on a curious 
misconception. On looking at a leaf on which there are mature 
examples of U. acerts we nearly always find that some perithecia, 
as seen from above, appear very concave, or even cup shaped: 
a closer examination, however, shows that these are perithecia 
which have become turned over, so that the upper half. with the 
appendages which it bears, is pressed to the surface of the leaf. 
The base of the perithecium, thus exposed, soon loses all traces 
of mycelial hyphae, and becomes concave, simulating the truly 
“pezizoid’’ perithecia of such species as Frysiphe taurica. 
Whether this turning over of the perithecium is natural, and 
due to some growth of the mycelium or action of the appendages, 
or whether it is accidental, 1 am not able to say. The appen- 
dages, which through the turning over of the perithecium are 
pressed against the leaf, sometimes seem to become slightly 
attached to it, and it is noticeable that the apices of these 
appendages show, under the microscope, signs of having become 
slightly disorganized ; they may possibly, therefore, adhere to the 
leaf through some mucilaginous degeneration. Observations on 
living plants are necessary before the question of how this curious 
reversal (already in 1861 observed by Tulasne (370)) of the peri- 
thecia takes place can be answered. 

Acer campestre and A. pseudo-platanus are the usual host- 
plants of the present species ; it is only very rarely indeed that U. 
aceris occurs on A. platanoides, being usually replaced on this host 
by the var. 7z/asnei,* and it is not common on the other species 
of Acer mentioned (A. monspessulanum, A. rubrum, etc.). The 
Japanese examples occurred on A. frctwm and A. spicatum, and are 
very interesting geographically. 

Asa rule, the simple appendages are very few in number, and 
more or less completely hidden by the very numerous forked 
ones; on Acer tartaricum, however, the simple appendages are 
numerous, and this form certainly shows an approach, in this re- 
spect, to the var. Zz/asnei ; the mycelial characters, however, are 
those of the type. 

U”. acerts is not known to occur in America; the only record 





* Eriksson, however, states that he has frequently observed both these plants grow- 
ing together on dcer p’atanoides in nurseries at Stockholm. 
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of its occurrence there, by Harkness and Moore(159) rests on an 
error. 

Eriksson states (119) that the present species causes much 
damage to young trees of Acer in the nurseries at Stockholm, and 
recommends as preventive measures the collection and burning of 
the diseased leaves. 

The conidial stage of the present species was described as 
Oidium acerts Rabenh. Flora, 12: 207. 1854. 


var. Tulasnei (Fckl.) [Figs. 90-92] 

Mucor Erysiphe Schrank, Prim. Fl. Salisb. 240 (partim). 1792. 

Erysiphe bicornis Fr. Syst. Myc. 3: 244 (partim). 18209. 

krystibe aceris Wahl. Fl. Suec. 2: 1086. 1833. 

Uncinula bicornis Lev. Ann. Sci. Nat. III. 15: 135 (partim). 
1851. 

U. Zulasnet Fckl. Fung. Rhen. ur. 1746. 1866 ; Fckl. Symb. 
Myc. 81. 1869-70; Sace. Syll. Fung. 1: g. 1882; Wint. in 
Rabenh. Krypt. Fl. Deutschl. 1°: 41. 1884. 

Exsicc.: Fekl. Fung. Rhen. 1746; Syd. Myc. March., 2835, 
*4232, and 2764 sub U. dicornis; Rab. Fung. Eur. 1915; *de 
Thuem. Myc. univ. 644, and Fung. austr. 1251 ; * Erikss. Fung. 
par. scand. 35. 

Mycelium usually epiphyllous, very rarely amphigenous, per- 
sistent, densely compacted, forming either roundish circumscribed 
spots, or irregular blotches following the veins of the leaf, often 
becoming confluent and covering the upper surface of the leaf ; 
perithecia subgregarious or scattered, globose-depressed to len- 
ticular, 156-268 w in diameter, averaging 205 “4; appendages 
numerous, 144-34 diameter of the perithecium, simple or bifid, 
(usually mostly simple intermixed with a few bifid ones), color- 
less, smooth, thick-walled, with the lumen nearly or wholly oblit- 
erated in the lower part; asci 8-20, broadly ovate or elliptic- 
oblong, 64—98 x 40-50 #, averaging 80 x 43 /; spores 8, rarely 
6 or 7, 26-30 x 14-17 #4. 

Hosts. —Acer monspessulanum, A, platanoides, A. pseudo-Pla- 
tanus (176) (210). 

Distribution.—Evurove: France, Germany, Switzerland (176), 
Austria-Hungary, Norway, Sweden, Russia. 

U. acer’s, var. Tulasnet is somewhat variable in the nature of 


its appendages; sometimes these are all simple, when there is a 
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certain resemblance to U. salicis, from which it is distinct in its 
large size, usually 8-spored asci, and thick-walled appendages : 
sometimes many of the appendages are bifid, when an approach js 
made towards the type. In U. aceris, however, although simple 
appendages do occur, these are always very few in number, and 
rarely, if ever, as numerous as in the var. Zu/asner (see, however, 
note above). Moreover, the densely compacted persistent my- 
celium is never found in U. aceris type. 

Fuckel first separated the present plant as a distinct species 
(U. Tulasnei), and gave in the diagnosis the character ‘ conidiis 
concatenatis, perfecte globosis, 8 mik. diametr.”’ Subsequent 
authors have repeated the statement, and have relied on this 
character as the chief one for separating the plant. Thus Saccardo 
(307) says of ©. Zu/asnet, ‘ Praecipue habitu et conidiis globosis 
dignoscenda species,’ and Winter (394, p. 42), ‘‘ Unterscheidet 
sich von U. acerts hauptsachlich durch die kugeligen Conidien, die 
bei jener, wie bei allen anderen (xcinu/a arten elliptisch sind.” 

Eriksson (119, f/. 4. /. 70-72) figures these small globular 
conidia, and contrasts them with the much larger conidia of U. 
aceris proper. 

Examination of herbarium material makes me doubt whether 
authors have been right in regarding these bodies as the conidia of 
the present plant. In certain specimens I have found, on the same 
leaf, the two kinds of conidia represented in Figs. 90-92. Fig. 
go is evidently the form described by the above authors (cf. Eriks- 
son’s figures) ; the conidiophores are very small, and with the small 
more or less globose spores (about 8 y in diameter) bear no re- 
semblance to the QOrdium-form of other members of the £vysi- 
phaceae. The other form (Fig. 91), present in about equal num- 
bers agrees closely with the figures of the conidia and conidiophores 
of U, aceris given by Eriksson (loc. cit., 7 7, 8). It is possible that 
the small form is some species of Ovspora associated accidentally 
with the Uxcinuda. 

The mycelial characters, which give the present plant so differ- 
ent an appearance from the type, we know to be of very slight 
systematic value (cf. remarks on “Zrysiphe densa Berk), and 
other characters seem hardly important enough to give a_ higher 
than varietal rank under U. acev‘vs. 
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As to how far the present plant has been confused with U. 
aceris, it is almost impossible to say. Fries (130, p. 244) (1829) 
remarked under L£rysiphe bicornis, ‘Species in Acere platanoide 
fruticosa obvia eminus a reliquis dignoscitur maculis suis crustosis, 
candidissimis, contiguis, determinatis, sericeis, semper epiphyllis. 
Thallus tam insignis in nulla alia observatur.”’ This evidently ap- 
plies to the var. 7#/asnez. Leveille, also (214), in 1851 included 
the present plant under his Uncinula bicornis, as his description 
and remarks on p. 154 show: there is also a specimen of the var. 
Tulasnet in Berkeley’s herbarium at Kew, named in Leveille’s 
handwriting U. dzcornis (see also Tulasne (370, p. 197). 

Acer platanoides is the usual host-plant for the present species, 
and on this tree it appears to be not uncommon on the Continent. 
It sometimes however occurs on A. monspessulanum (A, trilobatum), 
and Jaczewski (176) and Le Breton and Niel (210) have recorded 
it on A. pseudo-Platanus. 

Eriksson (119, p. 7) records the present variety as often oc- 
curring with U. acerts on the same plant of Acer platanoides, and 
states that it causes great damage to this tree in the neighborhood 
of Stockholm, not only to young plants in nurseries, but also to 
large trees. 

3. U. prunastri (DC.) Sace. [Figs. 79, 80] 

Lrysiphe prunastri DC. Fl. Fr. 6: 108. 1815; Tul. Sel. 
Fung. Carp. 1: 199. 1861; de Bary, Beitr. Morph. Phys. Pilz. 
I: §$ xu., 50. 1870. 

Alphitomorpha adunca, var. prunastri Wallr. Berl. Ges. Nat. 
Freund. Verh. 1: 37. 1819. 

A. prunastrt Wallr. Ann. Wett. Ges. 4: 237. 1819. 

krystbe adunca, var. prunastri Lk. Willd. Sp. Pl. 6: 112. 
1824. 

Lrysiphe adunca, var. prunastri Fr. Syst. Myc. 3: 245. 18209; 
Duby, Bot. Gall. 2: 870. 1830. 

Alphitomorpha adunca, var. rosacearum Wallr. Fl. Crypt. Germ. 
2: 755 (partim). 1833. 

Erysiphe adunca Fr. Wickx. Fl. Crypt. Erw. Louv., 139: 
(partim). 1835. 

Erysibe adunca, var. rosacearum Rabenh. Krypt. Fl. Deutschl. 


I: 236 (syn. excl. partim). 1844. 
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Uncinula Wallrothu Lev, Ann. Sci. Nat. IT. 15: 153. pd 7, 
Ff. 16. 1851; Cooke, Handb. Brit. Fung. 2: 647. 1871. 

U. prunastri (DC.) Sacc. Syll. Fung. 1: 7. 1882; Wint.; 
Rabenh. Krypt. Fl. Deutschl. 1°: 41. 1884°; Schroet.; Cohn’s 
Krypt. Fl. Schles. 3: 245. 1893; Jacz. Bull. l’Herb. Boiss, 4: 
742. 1896; Oudem. Rev. Champ. Pays.-Bas. 2: 87. 1897. 

Exsicc.: De Thum. Myc. univ. 1450; Cooke, Fung. Brit, 
Exsicc. 217; ed. sec. 281; Desmaz. Pl. Cr. Fr. ed. I, ser. 1, 1306; 

l. 2, ser. 1, 706; Roumeg. Fung. Gall. Exsicc. 3649; Roumeg, 
Fung. Sel. Exsicc. 4928; Rab. Fung. Eur. 2133; Syd. Myc. 
March. 835, *3823; Ickl. Fung. Rhen. 1747; *de Thum. Fung, 
austr. 463; *Sacc. Myc. Ven. 616; *Erb. Critt. Ital. ser. 2, 831 
(cum Podosphacra oxyacanthae var. tridactyla); *Rab. Herb. myc, 
ed. 2, 758; *Erikss. Fung. par. scand. 140; Westend. Herb. 
Crypt. Belg. 969 (in Herb. Jard. bot. Bruxelles). 

Amphigenous ; mycelium evanescent ; perithecia gregarious 
or scattered, very variable in size, from 80-146 in diameter, 
usually about 105 4, globose-depressed, cells about 10 4 wide, 
somewhat translucent ; appendages very variable in number, from 
12-60, 114 to twice the diameter of the perithecium, rough (rarely 
smooth) and thick-walled below, thin-walled above, colorless, asep- 
tate, slightly enlarged upwards to a simply uncinate apex measur- 
ing about 18 # across; ascit 7-18, ovate or elliptic-oblong, very 
shortly stalked, 42-58 x 24-304; spores 5-7, 16-20 x 8-104. 

Flosts.—Prunus insititia, P. pumila, P. spinosa | Crataegus 
(338)]. 

Distribution.—Evrore: Britain, France, Belgium, Nether- 
lands (263), Germany, Switzerland (176), Italy, Austria-H ungary, 
Denmark, Norway, Sweden. 

[Asta: Transcaucasia (338)]. 

A very variable species in the size of the perithecium and 
number of the appendages. When the latter are few, U. prwnasin 
recalls, by the rough base and enlarged apex of the appendages, 
U. clandestina, but that species is distinct in the 2—3-spored asc; 
when the appendages are numerous the present species approaches 
U. salicis, to which, of the European members of the genus, it is 
most allied, differing in the smaller perithecia and asci, the thick- 
walled and nearly always rough base of the appendages, and the 
smaller, usually 6-spores. The real affinity of U. prunastri is, 
however, with U. C/zntontt (see remarks under that species). 
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U’. prunasiri has hitherto been recorded ona single host-plant, 
Prunus spinosa. 1 have, however, found examples contained in 
the Herbarium of the Upsala Museum, on P. pumila, and have 
also lately seen specimens growing on /. zxsztetia, from France 
(Bagnéres de Bigorre, Pyrenees, 2000’ J. H. Burkill, Aug., 1899). 

There is a specimen, in Cooke’s Herbarium, at Kew, labelled 
“U7 Wallrothu, f. Lonicerae Xylostet, M. Cerva. Belluno. 18”’ in 
Professor Saccardo’s handwriting. On the honeysuckle leaves 
there are certainly several perithecia of U. prunastri, but there is 
no evidence to show that these grew there. The perithecia appear 
to be all merely entangled in the leaf-hairs, and not fixed, and on 
the slight traces of mycelium present on the leaf I could find no 
signs of young perithecia. 

Speschnew (338) records U. prunastri from Transcaucasia with 
the following note. ‘‘ Le distingue du precedente [U. sa/icis| par 
6 spores dans chaque ascus et a ete trouve sur une espeéce de 
Crataegus, au parc de Tzinondaly, en septembre.”’ 

U. prunastri has been recorded from America, by E. C. Howe, 
in Cooke and Peck’s ‘‘ Erysiphei of the United States (gI, p. 170), 
by Bessey (40, p. 7), and in Farlow and Seymour's Host-Index 
(125, p. 15), but the specimens referred to are all U. necator; the 
same is also the case with the specimen in Ravenel’s Herbarium at 
the British Museum (S. Kensington) labelled “ U. Wadlrothi Lev. 
on Ampelopsis, Pennsylvania, Dr. Michener, ex Curtis.”’ 


4. U. CLANDESTINA (Biv. Bern.) Schroet. [Fig. 93] 


Lrysiphe clandestina Biv. Bern. Stirp. Rar. Sic. man. 3: 20. f7. 
4.f.4. 1815. 

Alphitomorpha adunca, var. ulmorum Wallr. Berl. Ges. Nat. 
Freund. Verh. 1: 37. 1819; Wallr. Fl. Crypt. Germ. 2: 755. 
18 33. 

Erysibe adunca, var. ulmorum Lk. in Willd. Sp. Pl. 6: 112. 
1824; Rabenh. Krypt. Fl. Deutschl. 1: 236. 1844. 

Erysiphe adunca Fr. Syst. Myc. 3: 245 (partim). 1829. 

£. ulmi Cast. Cat. Pl. Mars. 192: 1845. 

E. adunca, var. ulmorum Dur. & Mont., Fl. d’ Alger. (Crypt.) 


507: 1846-9. 
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Uneinula Bivonae Lev. Ann. Sci. Nat. IIT. 15: pl. 7. f. 74. 
1851; Sacc. Syll. Fung. 1: 6. 1882; Wint.; Rabenh. Krypt. 
Fl. Deutschl. 1°: 40. 1884; Jacz. Bull. l’Herb. Boiss. 4: 741. 
1890. 

krysiphe Bivonae Tul. Sel. Fung. Carp. 1: 200. 1861. 

Uneinula clandestina (Biv. Bern.) Schroet.; Cohn’s Krypt, 
Fl. Schles. 3: 245. 18093. 

Exsicc.: Rab. Fung. Eur. 2030; Feckl. Fung. Rhen. 698; 
Rehm. Ascom. 400; Desmaz. Pl. Cr. Fr. ed. I, ser. 1, 920, and 
*ed. 2, ser. I, 220; Sacc. Myc. Ven. 617; de Thum. Myc. 
univ. 755; Rab. Herb. Myc. ed. 2, 466; *Wartm. & Wint. 
Schweiz. Krypt. 824. 

Amphigenous: mycelium evanescent, or subpersistent as a very 
thin effused film; perithecia closely gregarious in small patches, 
or scattered over the surface of the leaf, rounded-lenticular, 85- 
115 # in diameter, averaging 95 y», cells 10-14 4 wide: append- 
ages few, 9-25, rarely 25-30, usually about 15, equalling or (usu- 
ally) slightly exceeding the diameter of the perithecium, simple, 
colorless, aseptate, or occasionally septate near the base, thick- 
walled and usually rough below, thin-walled and swollen into a 
somewhat club-shaped apex above ; asci usually 4, rarely 3, 5, or 
6, broadly ovate to globose, with or without a very short stalk, 
40-45 X 32-40 , averaging 45 x 35 “; spores 2, very rarely 3, 
30-34 X 15-18 yw, sometimes slightly curved. 

Hosts.—U/mus campestris, U. montana. 

Distribution. —Evrore : England (239), France, Belgium (209), 
Germany, Switzerland, Italy, Austria-Hungary, Poland. 

AFRICA: Algeria. 

ASIA: Japan. 

A well-marked species in the few, somewhat club-shaped ap- 
pendages and the 2-spored asci. 

U. clandestina is not known to occur in America, all the rec- 
ords of its occurrence in the United States being erroneous, and 
mostly referring to U. macrospora. The plant recorded as U. 
Bivonae by Cooke and Peck (90, p. 11) is U. Clinton, and the 
host-plant is Z77/tza Americana, not Ulmus as stated. The claim 
of U. clandestina to be considered as British rests on the authority 
of Cooke, who records (239) this species as growing on the elms 
in the Royal Gardens, Kew; I cannot, however, find specimens 
from this locality in this author’s herbarium at Kew. The African 
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(Algerian) specimen is in Montagne’s herbarium in the herbarium 
of the Paris Museum. The Japanese example (now in the Kew 
Herbarium), on U/inus campestris, was sent to me by Prof. Miyabe, 
and agrees perfectly with European specimens. This is the first 
record of U. clandestina from Asia. 


5. U. NEcCATOR (Schwein.) Burr. [ Fig. 86] 
Erysiphe necator Schwein. Syn. Fung. Am. Bor. 270. 1834; 
Sacc. Syll. Fung. 1: 22. 1882. 
E. Tuckert Berk. Journ. Hort. Soc. Lond. g: 66. 1855; de 
Bary, Beitr. Morph. Phys. Pilz. 1: § xiii. 50. 1870; Sacc. Syll. 
Fung. 1: 20. 1882; Wint. in Rabenh. Krypt. Fl. Deutschl. 1°: 


34. 1884. , 

Sphacrotheca Castagnet, var. vitis Fckl. Symb. Myc. 79. 1869- 
70. 

Uneinula Americana E. C. Howe, Journ. of Bot. II. 1: 170. 
1872; Sacc. Syll. Fung. 1: 8. 1882. 

U. spiralis Berk. & Curt. Grevillea, 4: 159. 1876; Atkins, 
Journ. Elisha Mitch. Sci. Soc. '7: 66. 1891; Jacz. Bull. l’Herb. 
Boiss. 4: 739. 186096. 

U. subfusca Berk. & Curt. Grevillea, 4: 160. 1876. 

U. spiralts, var. racemosum Thim. Pilz. des Weinst. 12. 1878. 

U. ampelopsidis Peck, Trans. Albany Inst. '7: 216. /. 76-78. 
1872; Peck, Reg. Rep. 25: 96. 1873; Sacc. Syll. Fung. 1: 7. 


Do 


1882; Burr. & Earle, Bull. Ill. State Lab. Nat. Hist. 2: 406. /. 5. 
1887. 

U. necator (Schwein.) Burr.; Ell. & Ever. N. Amer. Pyren. 
I5. 1892. 

Lrysibe Tuckeri (Berk.) Schroet. ; Cohn’s Krypt. Fl. Schles. 
3: 241. 1893. 

Exsicc.: Rab.-Wint. Fung. Eur. 3745; Ellis, N. Amer. Fung. 
133; de Thuem. Myc. univ. 1143, 19, 38; Roumeg. Fung. sel. 
Exsicc. 4757; *Seym. and Earle, Econ. Fung. 4, 5; * Ell. and 
Everh. Fung. Columb. 415 ; * de Thuem. Pilz. des Weinst. 5. 

Amphigenous, mycelium usually subpersistent, very thin and 
effused, or forming circumscribed patches, sometimes evanescent : 
perithecia usually epiphyllous, sometimes hypophyllous, occasion- 
ally occurring on the inflorescence, globose-depressed, more or less 
scattered, 70-128 # in diameter, averaging 98 y, cells distinct, 
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rather irregular in shape, 10-20 4 wide, appendages very variable 
in number and length, 7-32, rarely irregularly crowded and as 
many as 40, 1-4 times the diameter of the perithecium, smooth, 
simple, septate, thin-walled, light or dark amber-brown in the 
lower half, flexuous and flaccid when long, subrigid and straight 
when shorter, apex more or less helicoid when mature, often 
strongly so: asci 4-6, rarely 6-9, broadly ovate or ovate-oblong 
to subglobose, with or without a short stalk, 50-60 x 30-40 4; 
spores 4-7, 18-25 X 10-124. 

‘“Hyphasma, tenuissimum album, floccis valde tenuibus, or- 
biculatum, non constringens. Sporangiolis miunutissimis, raris, 
fusco-nigris, globosis. Ubi omnino evoluta, etiam haec species 
destruit uvas .. . in uvis |?ts Labruscae varietatibus cultis in 
vineis nostris’’ (Schwein, oc. cit). 

Hlosts.—Actinidia arguta, A. Kolomikta, A. polygama, Ampe- 
lopsis cuspidata (60), Vitis aestivalis (60), V. Calfornica (373), V. 
cordifolia (97) (249), V. flexuosa, \. hederacea (Ampelopsis quin- 
quefolta), Vitis Labrusca and var, Catawba, |. riparia (G0). yu 
pestris (373), V. vintfera. Far thenocissus wT ™ 

Distribution (of perithecial form only).—Evurope: France. 

ASIA: Japan. 

NortH AMERICA: United States—Maine, Massachusetts, New 
York, Pennsylvania, Maryland, New Jersey, West Virginia (249), 
Ohio, Michigan, Indiana, Alabama (12), Illinois, Mississippi, Wis- 
consin, Missouri, Iowa, Kansas, Texas (373), New Mexico, South 
Dakota (151), California. Canada—Ontario. 

Uncinula necator is at once known by the colored appendages, 
which are, however, very variable in number and length. 

The form on Vitis hederacea (Ampelopsis quingucfolia) is the 
Uncinula ampelopsidis of Peck (U. subfusca Berk. and Curt.) and 
at first sight seems to be distinct in the shorter, fewer (7—22) ap- 
pendages, I-—3, usually 1% times the diameter of the perithecium, 
not flexuous nor flaccid, and distinctly wider both in the lower 
half (7-8 » wide), and towards the apex (8-10 w). These charac- 
ters are shown by most forms on this host-plant, and were they 
confined to this might entitle the plant to a varietal rank. But, as 
most American mycologists now admit, they are not so. In the 
ordinary examples of U. necator on Vitis Labrusca, V. vinifera, ete., 
the long appendages are about 5 # wide, flexuous and weak, but 
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in the forms where the appendages tend to become shorter they 
also immediately become wider, more rigid, and less flexuous, and 
one is finally forced to the conclusion that “ (. ampelopsidis’’ is 
but the last member of a chain of closely connected forms. 

The occurrence of U. necator on species of Actinidia—a genus 
of plants belonging to Ternstroemiaceae, an order in no way related 
to Vitaceae—is very interesting, not only because the vine mil- 
dew has hitherto been supposed to be confined to vines, but also 
for the evidence it gives on the question, mentioned below, of the 
native country of U. necator. Professor Miyabe sent me numerous 
specimens (now in the Kew Herb.) of this form from Japan as 
“ Uncinula actinidiae’’ Miyabe mss., but on examination the speci- 
mens proved to agree well with certains forms of U. xecator from 
America. Some of the Japanese specimens have perithecia with 
few (about 8), short, wide appendages, 1-1 1% times the diameter of 
the perithecium ; others have more numerous, sometimes irreg- 
ularly crowded appendages, up to 28 in number, flaccid and three 
times the diameter of the perithecium. These Japanese specimens 
further strengthen the view that no sharp line can be drawn be- 
tween the long- and short-appendaged forms of the present plant. 
Some of the appendages of the Japanese specimens show a dis- 
tinctly swollen base (Fig. 86). The apex of the appendages, when 
mature, is strongly helicoid. 

U’. necator, or ‘‘ Oidium Tuckert’’ as the conidial stage has long 
been called in Europe, is well known as the vine mildew, a dis- 
ease which has caused the most serious injury to cultivated vines 
in both the Old and the New World. The literature concerning 
“ Oidium Tuckert,’ dealing with its systematic position, until quite 
recently a matter of doubt, its appearance, mode of attack, reme- 
dies, etc., is so vast that only a few references to the most impor- 
tant works can be given here. Briefly, the history of this vine 
mildew is as follows: In 1847 Berkeley (27) wrote in the Gard- 
eners’ Chronicle that ‘‘ The grapes in the neighborhood of Margate 
(England) have for the two last years been attacked by a peculiar 
mildew of a most destructive character.’’ Berkeley named the 
fungus Ordium Tuckeri, but even here hinted of its connection with 
an Erysiphe. The disease appeared almost immediately in all the 
vineyards of the Mediterranean region, and by 1851 it had been 
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observed in France, Switzerland, Germany, Italy, Asia Minor, 
Syria, Algeria, etc.; in 1852 it caused wholesale destruction in 
Madeira ; in 1866-7 it was recorded from Australia ; it is common 
throughout the United States, has lately occurred in Brazil and has 
been reported on vines in Japan ; it is now, in fact, a disease almost 
certain to appear wherever grapes are grown. 

Fortunately, a cheap and reliable remedy has been found 
against the vine mildew in the form of sulphur (flowers of sulphur, 
or solutions of the sulphide), and the disease is now held com- 
pletely in check by means of the use of this fungicide. Galloway 
(137) (138) recommends the following method: In applying the 
sulphur, bellows should be used, and the first applications should 
be made ten or twelve days before the flowers open, the second 
when in full bloom, and a third three weeks or a month later if 
the disease seems to be on the increase. The best results are ob- 
tained when the applications are made with the thermometer 
ranging from 80° to 100° F. In this temperature fumes are 
given off, which quickly destroy the fungus. We have obtained 
excellent results in treating this disease with a solution made by 
dissolving half an ounce of potassium sulphide to the gallon of 
water. (In preparing the solution, half an ounce of the ‘ liver of sul- 
phur ”’ was dissolved in one pint of hot water ; as soon as dissolved, 
the cold water (1 gallon less 1 pint) was poured with the hot solu- 
tion, and the whole immediately strained through a thick osnaburg 
cloth into a tin can and closely stopped.) This preparation is 
cheap and can be quickly and effectually applied with any of the 
well-known spraying pumps. The greatest care should be exer- 
cised in making the second spraying, which should be at the same 
time as that mentioned for the flowers of sulphur, in order to pro- 
tect the blossoms from the fungus. For other preparations, and 
their method of application, etc., reference may be made to Viala 
(373). 

It is important to distinguish clearly between the two diseases 
that have been called the ‘‘vine disease’’ or ‘“ vine mildew,”’ the 
one due to the attacks of ‘ Oidium Tuckeri,”’ the other to those of 
Peronospora viticola, as the remedies for the latter (Bordeaux mix- 
ture, l’eau celeste, sulphate of copper) have been found to be of no 
effect against Ozdium Tuckeri. It is therefore well to adopt the 
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distinctive names proposed by Riley for these two diseases, and 
now generally in use in America, viz., powdery vine mildew for 
U. necator (Otdium Tuckeri) and downy vine mildew for Perono- 
spora viticola. 

Although Ordium Tuckeri was so terribly prevalent in Europe 
since its appearance in 1845-6, no perithecia were found associ- 
ated with it for the first 47 years of its occurrence, and during this 
time its true systematic position was much questioned. Berkeley 
(32), recognizing its close resemblance to the conidial stage of 
species of Arysiphe, changed the name in 1855 to Erysiphe Tuckert. 
When, however, the Uncinula on the American vines became 
generally known, it began to be suggested that ‘‘ Ordium Tuck- 
ert’? might be merely the conidial stage of this fungus ; and Far- 
low (121) and Viala and Ravaz (375) among others pointed out 
the exact resemblance of the American and European QOzdium 
forms. Many mycologists, however, would not admit the iden- 
tity of the two, contending that the Ozdium Tuckeri of the Old 
World had larger conidia than those of the American U necator. 
Fuckel considered Ordium Tuckeri to be the conidial condition of 
a variety of Sphaerotheca Castagnei; whilst others believed it to 
be that of Arysiphe communis (E. polygont). In 1844 Berkeley 
recorded (37) the occurrence of a species of Lrysiphe, apparently 
identical with £4. communis,’ growing with U. necator on Vine 
leaves sent from Washington. [This was probably either a stray 
perithecium of £. polygoni, or probably immature examples (with 
young straight appendages) of U. necator.]| However, in 1892 
Couderc (93) discovered in several places in France, perithecia on 
vines attached by ‘“‘ O:dium Tuckeri,”’ and showed that they were 
identical with those of U. necator. In the following year Viala 
(1894) reported an abundant formation of perithecia of U. necator, 
or diseased vines in many parts of France. This unusual pro- 
duction of the perithecial stage has been attributed to the sudden 
alternation of high and low temperatures which took place in 
these years. Through the kindness of Mr. Jaczewski I have seen 
specimens (now in the Kew Herbarium) of French examples of 
U. necator and have found them to agree in every way with Ameri- 
can examples of this species. 

Mycologists, ¢. g., de Bary, von Mohl, Viala, Worthington G. 
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Smith—have considered that “ Osdium Tuckeri’’—the conidial 
stage of U. necator—was originally brought from the vines of 
America to Europe, and thus introduced at once spread over all 
the Mediterranean vineyards, but that from some cause due to the 
effect of the change of environment, the fungus lost the power of 
producing perithecia. Several fungous diseases are now known to 
have been introduced in this way from America to Europe, and so 
long as America was the only native country known for U. necator, 


> 
’ 


the idea of the American origin of ‘ Osdium Tuckert’’ was natu- 
ral, although it appears that no direct evidence on the point ex- 
ists; now, however, that we know that U. xeca/or is native to the 
Old World, occurring on native plants in Japan, it is a question 
whether it may not have invaded Europe from the East. [7711s 
wnifera is wild in western temperate Asia (and perhaps in the 
Mediterranean region), being especially frequent in Armenia, Cau- 
casia, and the region round the Caspian Sea, and it is possible 
that U. necator will be found to occur in wild vines in these coun- 
tries. It is, of course, possible that ‘‘ Ozdium Tuckerit’’ existed on 
European vines before the great outbreak of it in 1847—52—and 
there is some evidence favorable to this view—but that, at this time, 
for some unknown reason it first increased to such an extent as to 
form a dangerous disease. (For further details of the history of 
“ Oidium Tuckeri”’ reference can be made to the following authors : 
Viala (373), von Mohl (250, 251, and 252) and Montagne (254). 

As it appears that the formation of perithecia is exceptional in 
U’. necator on European vines, the question presents itself as to 
how the fungus, in this absence of ascospores, bridges over the 
period of winter. It has been stated this is effected by a hibernat- 
ing mycelium ; other authors, ¢. 2., Viala, suppose that the conidia 
have acquired the power of being able to hibernate. 

It is worth noting that Viala tried many experiments with the 
view of seeing if vines could be infected with the conidia of Lry- 
siphe polygont, and conversely, if the host-plants of £. polygont 
could be attacked by “ Ozdium Luckeri,’ but with negative results 
in both cases. 

Galloway (139) has made some valuable observations on the 
ripening of the perithecium and the germination of the ascospores 
of the present species. Infected leaves of Ampelopsis and Vitis 
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were placed in the autumn in sacks on the open ground. Although 
the appendages of the perithecium soon disappeared, the asci and 
spores underwent little change until the end of December, when 
many of them were found to be dead or more or less collapsed. 
All attempts to germinate the ascospores before January failed, 
and it was only after repeated trials through February and March 
that success was attained. The perithecia were from time to time 
removed from the leaves and placed in a drop of sterile water in 
Van Tieghem cells. In one instance, which may be taken as 
typical of the usual development, some perithecia were placed in 
cells on January 7th. Twenty days later no change had taken 
place, the cell having been kept free from jars. The cell was then 
placed under the microscope, and gently jarred with a needle, 
whereupon one of the perithecia suddenly burst and the ascj 
escaped into the surrounding water. The first ascus was violently 
ejected from the perithecium to a distance equal to about twice 
the length of the former. This was immediately followed by a 
second and a third ejected in the same way. The ruptured wall 
of the perithecium then closed and no more asci escaped. No 
sooner were the asci free than their spores began to escape or else 
to break up within the ascus. In the former case they escaped 
from the top, side or bottom of the ascus. <A large part of the 
spores burst as soon as they were set free. Nearly all the spores 
that failed to burst began to send out germ tubes in four or five 
hours, and at the end of twelve hours the tubes had reached a 
length twice that of the spore or more. A number of attempts 
were made to infect leaves with ascospores, but the results were 
in every case negative. 
6. U, circinaTA Cooke & Peck 

UV. circinata Cooke and Peck, Journ. of Bot. II]. 1: 12. 1872; 
Peck, Trans. Albany Inst.,'7: 214. f 7-9. 1872; Peck, Reg. 
Rep. 25: 96. 1873; Sacc. Syll. Fung. 1: 8. 1882; Burr and 
Earle, Bull. Ill. State Lab. Nat. Hist. 2: 408. 1887; Burr. ; EI. 
& Everh. N. Amer. Pyren. 17. 1892. 

Exsicc.: Ell. N. Amer. Fung. 427; de Thim. Myc. Univ. 
2051; Roumeg. Fung. select. exsicc. 4927; Ell. and Everh. 
Columb. Fung. 110; *Seym. and Earle, Econ. Fung. 115, 116, 
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Hypophyllous, rarely amphigenous ; mycelium evanescent, or 
subpersistent on the upper surface of the leaf and sometimes forming 
definite spots ; perithecia usually scattered, sometimes gregarious, 
rounded-lenticular, 160-225 # in diameter, rarely only 125-160 
“, averaging 190 y, cells obscure, irregular, 10-14 s wide; ap- 
pendages very numerous, usually densely crowded, just falling 
short of the diameter of the perithecium, simple, smooth, aseptate, 
rather delicate, about 5 ~ wide, thin-walled and hyaline throughout, 
apex simply uncinate; asci g—26, usually about 15, narrowly 
ovate or cylindrical, sometimes ovate-oblong, with or without a 
short stalk, 68-86 x 29-40 4; spores 8, sometimes 7, 18-22 x 
10-14 #4. 

Hosts.—Acer dasycarpum, A, Pennsylvanicum (60), A. rubrum, 
A. saccharinum, <A, Spicatum. 

Distribution.—NortH AMERICA: United States— Maine (163), 
Vermont, Massachusetts, New York, Pennsylvania, South Carolina 
Ohio, Michigan, Indiana, Alabama, Illinois, Wisconsin, Missouri 
(363), Iowa. Canada— 

‘This species is related to U. dicornis [ U. aceris|, from which 
it is distinguished by its hypogenous habit, more numerous spo- 


Ontario. 





rangia and always simple appendages. It usually occupies the 
whole under-surface of the leaf.” (Peck, 25 Rep.) 

This distinct and endemic species, which apparently takes the 
place of the European U. acerts on the maples of North America, 
is somewhat intermediate between U. aceris and U. salicis, agree- 
ing with the former species in the 8-spored asci and large perithecia, 
and with the latter in the numerous, simple, thin-walled appen- 
dages. From U. aceris, var. 7u/asnet it differs in the more or less 
evanescent mycelium, and thin-walled appendages. When well- 
developed the appendages cover the whole of the upper half of the 
perithecium. 


7. U. PARVULA Cooke & Peck 


U. parvula Cooke & Peck, Journ. of Bot. II. 1: 170. 1872; 
Burr & Earle, Bull. Ill. State Lab. Nat. Hist. 2: 409. 1887; Sacc. 
Syll. Fung.g: 367. 1891; Atkins. Journ. Elisha Mitch. Sci. Soc. 
7: 67. 1891; Burr.; Ell. & Everh. N. Amer. Pyren. 18. 1892. 

U. Torreyi Gerard, Trans. Albany Inst. 7: 215. 1872. 


Amphigenous ; mycelium evanescent ; perithecia usually hypo- 
phyllous, scattered, globose-depressed, small, 86-122 # in diam- 
eter, averaging 98 y, cells about 10 » wide ; appendages numer- 
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ous, 50-160, 14-34 the diameter of the perithecium, simple, 
colorless, aseptate, becoming more or less thick-walled through- 
out, smooth, delicate, 3-4 » wide, slightly attenuated upwards, 
apex simply uncinate ; asci 5-8, broadly ovate with or without a 


short stalk, 50-64 x 34-38; spores 4-7, usually 6, 20—24 
x 10-12 4. 

Hosts.—Celtis Americana, C. occidentalis. 

Distribution.—NortTH AMERICA: United States—New York, 
New Jersey, South Carolina, Indiana, Alabama (12), Illinois, Mis- 
sissippi, Missouri, lowa, Kansas (386), Washington. ‘ From the 
Atlantic coast to Washington ; not apparently abundant, but often 
collected from widely separated localities ’’ (Burrill (60)). 

An interesting species (endemic to North America), distinct 
from U. saficts in the small perithecia with shorter, more delicate 
and narrower appendages, which become more or less solid through 


obliteration of the lumen at maturity. 


8. U. MACROSPORA Peck 


U. macrospora Peck, Trans. Albany Inst. 7: 215. f. 4-6. 1872; 
Peck, Reg. Rep. 25: 96. 1873; Sacc. Syll. Fung. 1: 7. 1882; 
Burr. & Earle, Bull. Ill. State Lab. Nat. Hist. 2: 407. 1887; 
Atkins. Journ. Elisha Mitch. Sci. Soc. '7: 66. 1891; Burr. ; Ell. 
& Everh. N. Amer. Pyren. 18. 1892. 

U. intermedia Berk. & Curt. Grevillea, 4: 160. 1876; Sacc. 
Syll. Fung. 1: 7. 1882. 

Exsicc.: Ell. N. Amer. Fung. 426; de Thum. Myc. Univ. 
2053; Rab.-Wint. Fung. Eur. 3244; *Seym. & Earle, Econ. 
Fung. 154, 156a, 156b; *EIl. & Everh. Fung. Columb. 223, 414. 

Amphigenous ; mycelium evanescent, or subpersistent and 
pruinose, rarely forming circumscribed patches on the upper surface 
of the leaf; perithecia closely gregarious in small patches, or scat- 
tered over the surface, globose-depressed or lenticular, 95-165 4 
in diameter, averaging 130 4, cells about 10 # wide; appendages 
numerous, 50-130 or more, varying in length from \% the diame- 
ter of the perithecium to a little more than its diameter, smooth, 
colorless, aseptate, simple, thick-walled at base, thin-walled above, 
not or scarcely enlarged upwards, apex usually simply uncinate, 
but sometimes subhelicoid ; asci 8-14, rarely 14-20, sub-pyriform 
or elliptic-oblong, often curved, 54-65 x 29-35 “; spores 2, 30 x 
15-18 yp. 
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Flosts.—Ostrva Virginica, Ulmus alata, U. Americana, U. fulva, 

Distribution.—NoOrTH AMERICA: United States—Massachu- 
setts, New York, North and South Carolina, Ohio, Michigan, 
Indiana, Alabama, Illinois, Mississippi, Wisconsin, Missouri (363), 
Iowa, Kansas, South Dakota (151). 

Quite distinct from C. /zvonae, its nearest ally, in the larger 
perithecia, with more numerous appendages and asci. (. Bivonae 
is frequently recorded as occurring in America, but this is incorrect, 
and the specimens so named _ have proved (with one exception) to 
belong to the present species. 


9. U. FLExuosa Peck. [Figs 83, 84] 


U ficxuosa Peck, Trans. Albany Inst.'7: 215. /. 70-72. 1872; 
Sacc. Syll. Fung, 1: 8. “er Burr & Earle, Bull. Ill. State Lab. 
Nat. Hist. 2: 408. 188 Atkins. Journ. Elisha Mitch. Sci. Soe. 
7: 66. 1891; Burr. ; Ell, & Everh. N. Amer. Pyren. 16. 1892. 

Exsice.: de Thum. Myc. Univ. 2052; Ell. N. Amer. Fung. 
661; Rab.-Wint. Fung. Eur. 3658; *Seym. & Earle, Econ. 
Fung. 118a, 118b; *EIl. & Everh. Fung. Columb, 416. 

Hypophyllous, or sometimes amphigenous; mycelium evan- 
escent or under surface of leaf, but sometimes subpersistent in very 
thin patches on the upper surface; perithecia more or less scat- 
tered, rounded- lenticular, 85-156 wu in diameter, averaging 100 #, 
cells distinct, averaging 17 4 wide ; appendages variable in num- 
ber, 14-60, usually about 30, about equalling the diameter of the 
perithecium, simple, colorless, and aseptate, hyaline, enlarged, and 
abruptly flexuose upwards, becoming refractive and thick- walled, 
and often rough below; asci 4-11, broadly ovate, with a short 
stalk, 50-58 x 30-38 ~; spores usually 8, sometimes 7 or (rarely) 
6, 18-22 x 10 &. 

‘The flexuose appendages are characteristic of this species. 
They sometimes appear as if twisted like the blade of a screw- 
auger’’ (Peck, loc. cit.). 

Flosts.—Aesculus arguta (386), A. flava (60), A. glabra, A. 
Hippocastanum, A. Pavia. 

Distribution.—NortH AMERICA: United States—Massachu- 
setts, New York, New Jersey, South Carolina, Ohio, Indiana, 
Alabama, Illinois, Mississippi (361), Missouri, Kansas (386). 
Canada—Ontario. 
































a. eer 








UNCINULA 109 


Very variable in the size of the perithecia and number of the 
appendages, but easily recognized by the abruptly undulated 
upper half of the appendages (Fig. 83) and the usually 8-spored 
ascl. 

Saccardo’s description of U. flexuosa, ‘‘ peritheciis 80-90 » d., 
appendicibus 15-25’ applies only to the small form of the spe- 
cies, such as, for instance, the specimen in the Kew Herbarium 
from South Carolina (‘‘C. H. P., 192’’), where the perithecia are 
frequently only 90y in diam., with 25 or fewer appendages. 
Peck and Saccardo compare U. flexuosa with U. salcis, but there 
is no close relationship between these two species, and it is U. 
Clintoni that is undoubtedly the nearest ally to the present spe- 
cies. The small forms of U. fexuosa, mentioned above, approaches 
certain examples of U. Clintonit very closely, and can only be 
separated by the—in this form—slightly-undulated appendages, 
which are shorter, and by the 8-spored asci. 


10. U. Crintoni Peck. [Figs. 81, 82] 

(.. Clanton Peck, Trans. Albany Inst. 7: 216. x, Shoes, 
1872; Peck, Reg. Rep. 25: 96. 1873; Sacc. Syll. Fung. 1: 7. 
1882; Burr.; Ell. & Everh. N. Amer. Pyren. 15. 1892. 

Exsicc.: Ell. N. Amer. Fung. 662; *Seym. & Earle, Econ. 
Fung. 105; *Rab.-Wint.-Pazsch. Fung. eur. 4051; *Ell. & 
Everh. Fung. Columb. 413. 

Hypophyllous, or amphigenous ; mycelium usually evanescent, 
sometimes sub-perisistent ; perithecia gregarious or scattered, 80- 
130 # in diameter, rarely only 64-86 ys (on Ze/kova), cells rather 
irregular in shape, 10-20 # wide ; appendages 10-35, or rarely as 
few as 7, usually about 20, 1-2, rarely 214 times the diameter of 
the perithecium, often unequal in length on the same perithecium, 
simple, colorless or sometimes brownish-amber at base, refractive, 
thick-walled and often rough below, smooth, thin-walled and 
swollen above, measuring 20-30 y across the simply uncinate 
clavate apex ; asci 4-10, or 2-4, usually 3 (on Ze/kova), broadly 
ovate to subglobose, very shortly stalked, 40-62 x 34-40 ».; 
spores 3-7, usually 5-6, more or less crowded in the ascus, 20 
—25 X 10-13 Vu. 

Flosts.—Aphananthe aspera, Tilia Americana, Zelkova acumti- 
nata. 

Distribution. 





AsIA: (on Aphananthe and Zelkova) Japan. 
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NortH America: (on 72/a) United States: New York, Mary. 
land, Ohio, Michigan, Indiana, Illinois, Wisconsin, Iowa, Minnesota, 





Canada—Ontario. 

This species shows great affinity with the European U. pru- 
nastri, from which it differs in the usually fewer and always broader 
asci, larger spores, and usually more swollen apex of the append- 
ages. With regard to the last character, however, there is cer- 
tainly much variation, as a glance at Fig. 81 will show, and it 
would be unsafe to place any great value on this point. 

(”. Clintonu has been hitherto regarded as confined to North 
America, where it occurs not unfrequently on the single host-plant, 
Tilia Americana. Among the Japanese specimens of Erysiphaceae, 
however, sent to me by Professor Miyabe there occurs an Uxciniila, 
which, although differing slightly from the American examples 
must, I think, be included under the present species. Two speci- 
mens were sent, one on Ze/kova acuminata (Z. Keaki) from Kobe, 
(K. Miyabe, Aug. 1889), the other on Aphananthe aspera from 
Tokyo (K. Sengoku, Oct. 1898). 

The first specimen sent was that on Ze/fova, and as this differed 
in several characters from the American form, I was at first in- 
clined to rank it as a variety senor under U. Clintoni. The speci- 
mens showed these characters: mycelium epiphylious, subpersis- 
tent, very thin, effused; perithecia uniformly scattered over the 
upper surface of the leaf, small, 64-86 » in diameter, averaging 
78 4, cells 10-20% wide; appendages 12-25, unequal in length, 
from equalling to twice exceeding the diameter of the perithecium, 
colorless, simple, thick-walled, refractive and narrow (about 44 
wide) at the base, thin-walled and enlarged upwards, about 20 p 
wide across the simply uncinate apex ; asci 2—4, usually 3, 40-50 
x 34-40 #, subglobose, with or without a very short stalk ; spores 
3-5, crowded in the ascus, 20—24 X I0—-I2¥. 

This ‘‘ var. mznor’’ could be thus contrasted with the American 
plant: U. Clntonit (American) ; perithecia 80-130 in diameter, 
appendages 22-304 wide across the apex, asci 4-10. ‘‘ Var. 
minor’’ (Japanese); perithecia 64-86 in diameter, appendages 
about 20 4 wide across the apex, asci 2—4, usually 3. 

The second Japanese specimen sent (on Aphananthe), however, 
broke down these distinctions, as this form has perithecia 75- 
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100 # in diameter, appendages 20 » wide across the apex, and from 
3to 6 asci. In the American examples the appendages vary from 
10 to 35 in number, and are usually about 20, and are from I to 2, 
oreven 21% times the diameter of the perithecium ; in the Japanese 
example on Aphananthe the appendages vary from 7 to 18, and are 
usually about 12, and equal or slightly exceed the diameter of the 
perithecium. They are also, as a rule, slightly wider at the base 
than is usually the case in American U. Clentoniz. 

Both the Japanese specimens agree with U.. C/:ntoniz in the small 
subglobose asci, and spores distinctly larger than those of U. 
prunastri, and it seems best therefore, so long as U. Clintonit and 
U. prunastri are maintained as distinct species to regard the Japa- 
nese plants as belonging to the former species. It may be pointed 
out that these forms on Ze/kova and Afphananthe differ just as 
slightly from one another, as either of them does from typical U. 
Clintonit. 


11. U. GENICULATA Gerard 


(. geniculata Gerard, Bull. Torr. Club, 4: 48. 1873; Sacc. 
Syll. Fung. 1: 8. 1882; Burr.; Ell. & Everh. N. Amer. Pyren. 


ge, 
Ig, 1892. 

Exsicc. : Rab.-Wint.-Pazsch. Fung. Eur. 3955; *Seym. & 
Farle, Econ. Fung. 152. 

Epiphyllous; mycelium thin, arachnoid, forming definite 
patches, or more or less effused, sometimes evanescent ; perithecia 
subgregarious on the patches, or scattered, small, go—120 » in di- 
ameter, usually about 100 », globose-depressed, cells rather irreg- 
ular, 10-15 # wide ; appendages 24-46, 114 to twice the diameter 
of the perithecium, delicate, 3-4 4 wide, some usually abruptly 
bent or geniculate, simple, colorless, aseptate, thin-walled, smooth 
or minutely rough at base, apex simply uncinate: asci 5-8, 
broadly ovate, very shortly stalked, 48-56 x 34-38 4: spores 
4-6, 22 x12. 

Host.— Morus rubra. 

Distribution.—NORTH AMERICA: United States—New York 
(144), Indiana, Alabama, Illinois, Missouri, Kansas. 

This species approaches slightly certain forms of U. sa/icis, but 
is distinct in the smaller perithecia, with fewer delicate narrower 
appendages, which are not enlarged but usually slightly attenu- 
ated upwards. In U. salicts the appendages are, as a rule, much 
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more numerous, and always stouter and wider (5-7 » wide), 
Moreover, in most perithecia of U. geniculata at least one or two 
of the appendages show an abrupt geniculate bend, and this char- 
acter, when present, is quite sufficient to distinguish the present 
plant from all the species of Cvcinula except some forms of U, 
salicis, var. Miyabet, and from this variety ©. genicu/ata differs in 
the much narrower appendages, not enlarged upwards. Some- 
times, however, all the appendages are straight, and U. geniculata 
is then best known by the rather few, delicate, narrow append- 
ages. The asci are described as being 6-spored, but they are fre- 
quently 4-spored. The fewer and much longer appendages at 
once separate the present plant from CU. parveda. 

U’. geniculata is confined to the United States ; the record by 
Issatchenko (171) of its occurrence in Russia rests on an error, 

Among the specimens of Erysiphaceae sent to me from the 
Herbarium of the U. S. Department of Agriculture was one labelled 
“ Erysiphe cichoracearum DC. On Hydrophyllum appendiculatum, 
Crawfordsville, Indiana. E. M. Fisher, Oct., 1890. No. 1003.” 
This specimen showed, on examination, only perithecia of a species 
of Uncinula scattered irregularly over the surface of the leaf. 
Feeling doubtful if this Uxcznu/a really originated on this host- 
plant, I wrote to Professor Galloway on the subject, who replied, 
‘If regret to state that we are unable to give you any information 
in regard to the care of the material labelled 4. cichoracearum on 
Hydrophyllum appendiculatum. It has for some years been in 
mycological envelopes, labelled as above, and whether it was previ- 
ously in contact with any host bearing Uncinu/a, it is now impossi- 
ble to ascertain. Nothing but perithecia of Uxcinu/a appear to be 
upon several specimens examined to-day, and we are fearful that 
the first determination was an error.’’ After a careful comparison 
of the perithecia, I found them to agree in all characters with those 
of the present species—U. genicu/ata—which has been recorded 
only on Morus rubra. The leaves of the Hydrophylum show 
patches of mycelium on the upper surface, and on these as well as 
on parts of the leaf without mycelium, the perithecia of U. genic- 
ulata are scattered. These perithecia appear more or less loose, 
and can be easily lifted off with a needle, and I was not able to 
observe any connection with the mycelium, nor the occurrence of 
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any young perithecia. On the whole, it must be left doubtful for 
the present, for reasons stated in the preface whether //ydro- 
phyllum appendiculatum is really a host-plant of U. gemculata, I 
have gone fully into the above case because it affords an exact 
parallel to that of the single occurrence of U. sa/icis on Scutellaria 
lateriffora. 

12. U. porycuaeta (Berk. & Curt.) ex. Ellis. [Fig. 89] 

Erysiphe polychacta Berk. & Curt. Grevillea, 4: 159. 1876. 

Uncinula Lynchu Speg. Fung. Argent. Pug. 2: 17, 44. 1880. 

Pleochacta Curtis Sacc. & Speg., Sacc. Michelia 2: 37 > 
1881 ; Sacc. Syll. Fung. 1: 9g (partim). 1882 & Addit. ad vols. I- 
4:2. 1886. 

Uncinula polychaeta (Berk. & Curt.) ex. Ellis in Journ. Myc. 2: 
43. 1886; Tr. & Gall. Bot. Gaz. 13: 29 syn. excl. partim. (cum 
1888 ; Massee, Grevillea, 17: 78. 1889 ; Sacc. Syll. Fung. 


icon. ) 

: 367. 1891; Atkins. Journ. Elisha Mitch. Sci. Soc. '7: 67. Al. 
1. f. 5,77. 1891; Burr.; Ell. & Everh. N. Amer. Pyren. 18. 
1892. 


Exsicc.: Rav. Fung. Carol. Exsicc. fasc. 4, 68 & Ell. & Everh. 
N. Amer. Fung. 2113, sub U. polychacta Berk. & Curt.; *Seym 
& Earle, Econ. Fung. 149; *Speg. Dec. Myc. Argent. 39. 

Hypophyllous ; mycelium dense, forming irregular whitish 
patches, or completely evanescent ; perithecia gregarious on the 
patches of mycelium, or when these are absent, scattered over the 
surface of the leaf; rounded-lenticular, very large, 215-320 pin 
diameter, averaging 255 4, cells obscure, appendages very numer- 
ous, usually about 200, closely crowded, 4%-—% the diameter of 
the perithecium, smooth, thick-walled with the lumen more or less 
completely obliterated, simple, colorless, narrowed upwards to the 
closely uncinate apex, aseptate; asci very numerous, 34-66, 
cylindrical or subcylindrical, rarely oblong, more or less abruptly 
attenuated into an evident stalk, 70-84 x 20-26 yw; spores 2-3, 
(very rarely 4), 20-30 x 12-14 4. 

flosts.—Aphananthe aspera, Celtis occidentals, C. tala, C. 
Mississippiensis, Celtis sp. (Chinese). 

Distribution.—Asia: China (Yunnan), Japan. 

NortH AMERICA: United States—South Carolina, Alabama, 
Mississippi. 

South America: Argentine (Buenos Ayres). 
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Very distinct in the large perithecia—the largest in the genus 
—the closely crowded short appendages, more or less attenuated 
upwards into the small closely involute apex, and the very numer- 
ous 2—3-spored asci. 

U. polychaecta has been recorded hitherto only from America, 
but specimens sent to me as “ Uncinula adunca Lev. sur Celtis, 
Yunnan, China (leg. Delavay),’’ by M. Patouillard prove to be- 
long to the present species, and so give an interesting extension to 
the range of this species hitherto supposed to be endemic to 
America. Whilst agreeing in all other respects, the Chinese 
specimens differ in having asci which are regularly 3-spored ; in 
American examples the asci, in my experience, are nearly always 
2-spored, with rarely a rudimentary third spore present. Tracy 
and Galloway (362), however, in their remarks on the American 
plant, say ‘spores usually two, oval, subhyaline, nearly filling the 
ascus. Sometimes three or even four spores are found in an as- 
cus. When three occur in an ascus, two are of nearly the usual 
size, and the third quite small, and when four occur all are small.” 
It would thus obviously be unsafe to separate in any way the 
Chinese from the American plant. 

Since the above remarks were written Prof. Miyabe has sent 
mea plant named “Uxcinula n. sp. related to U. polychaeta, but 
trisporous. On Afphananthe aspera, Tokyo, Japan, October 29, 
1895 (K. Sengoku).”’ In this Japanese example most of the asci 
are 3-spored, although they may be frequently found only 2- 
spored, and the fungus is evidently to be referred to U. polychaeta. 

It is necessary to keep the specific name j/olychacta for the 
present species. It was described as Arysiphe polychaeta Berk. & 
Curt. and stands first on the same page where Uncinula polychacta 
Berk. & Curt. was published. The latter species has been re- 
named l. confusa by Massee. 

The genus eochacta Sacc. and Speg. Michelia 2: 373. 1881 
must be rejected, being founded on young examples of the present 
species in which the appendages were immature and without the 
uncinate apex. Ellis (116) and Massee (238) have pointed this 
out, and Saccardo himself has, in the Sylloge,g: 367. 18g! 
withdrawn the genus. [ /Veochacta, however, is still kept up in a 
subsequent paper by Saccardo (313) published in 1896 and in the 
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Syll. Fung. 14: 16. 1899; Lindau also (in Engler and Prantl’s 
Pflanzenfamilien, 1': 328, 331. 1897) retains the genus]. 


13. U. conrusA Massee 


Uncinula polychacta Berk. & Curt. Grevillea, 4: 159. 1876. 

Pleochaeta Curtisa Sacc. & Speg.; Sacc. Syll. Fung. 1: 9 
(partim). 1882. 

Uncinula confusa Massee, Grevillea, 1'7: 78. 1889; Sacc. 
Syll. Fung. g: 367. 1891; Burr.; Ell. & Everh. N. Amer. 
Pyren. 19. 1892. 

‘‘ Peritheciis sparsis ; appendicibus multis. On leaves of Ce/ts 
occidentalis, Car. No. 5619. Perithecia scattered ; appendages 
about 28, 114 longer than the diameter of the perithecia, hyaline.” 
(Berk. Grevillea, 4: 159. 1876). 

‘“Hypophyllous ; mycelium very scanty, not forming spots ; 
perithecia scattered, usually not more than two or three on a leaf, 
150-200 # diam., appendages 25-28, simple, colorless, very slen- 
der, about 300 x 2-3 4; apices strongly involute, not at all in- 
crassated ; asci about 25, cylindrico-clavate, tetrasporous ; spores 
colorless, simple, elliptic-oblong, 20 x 10 #”’ (Massee, Grevillea, 
17: 77. 1880). 

Massee’s description was based on the result of an examination 
of the type specimen of ‘CU xcinula polychacta’”’ in the Kew Her- 
barium. Unfortunately, I have not been able to find on this type- 
specimen any perithecia which show the characters described by 
Berkeley and Massee, but, curiously enough, I have found several 
perithecia of Cxcinula parvula on the leaf, agreeing perfectly with 
this species in possessing a diameter of 100-110 4, 50-70 short, 
narrow appendages, 5—6 broadly-ovate asci, and 4—7 spores. 

The question naturally presents itself, Could this have been the 
fungus examined by either Berkeley or Massee ? I do not think 
this is possible. In Berkeley's description the rather contradic- 
tory characters, ‘‘appendicibus multis’’ and ‘‘ appendages about 
28"’ appear, but, what is very important, on the type sheet at 
Kew, Berkeley has given a drawing of a perithecium showing 28 
appendages, slightly exceeding the diameter of the perithecium. 
In the diagnosis, moreover, the appendages are described as “1% 
longer than the diameter of the perithecia.” In Massee’s descrip- 
tion the additional characters given, ‘“ perithecia 150-200 » diam., 
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asci about 25, cylindrico-clavate ’’ quite prohibit us from suppos- 
ing that U. parvu/a was under observation. 

We seem forced to the conclusion, therefore, that U. confusa 
is a distinct species, one that has apparently disappeared since its 
original discovery. 

l.. confusa and Ul. polychacta were for some time greatly con- 
fused with one another. Both species were originally described 
on page 159 of Grevillea, 4: 1876; the former appears first on 
the page as “‘“rysiphe polychaeta Berk. and Curt.”’; the latter as 
“Uneinula polychacta Berk. and Curt.’ The essential characters 
given for each were these: £. folychacta, appendages many, about 
equal to the diameter of the perithecium, straight, asci elongated, 
clavate; U. polychaeta, appendages about 28, 11% longer than the 
diameter of the perithecium. As a matter of fact, the first species 
proved to be a true Uncinula, and the description ‘‘ appendages 
straight’ referred only to the immature condition. 

“Erysiphe polychaeta”’ has occurred in several places in North 
America, whilst ‘‘Uxcinula polychaeta’’ has not been refound since 
its original discovery. It was not unnatural, therefore, that many 
botanists meeting with an Cxcznula on leaves of Celtis should refer 
it to the Uncinula polychacta of Berk. and Curt., rather than to 
the Lrysiphe polychaeta of these authors. This was done by 
Ravenel (Fung. Carol. Exsicc. fasc. 4: 68) and by Ellis and Ever- 
hart in their Exsiccati (N. Amer. Fung. 2113). The same mis- 
take was made by Ellis inthe Journal of Mycology, 2: 52, 53. 
1886, where an attempt was made to reconcile the description of 
the few appendages of U. polychacta Berk. and Curt. with the 
presence of numerous ones in the plant under observation by say- 
ing ‘‘ The statement in Grevillea that the number of appendages is — 
about 28 is evidently a typographical mistake for 228,” and finally 
by Tracy and Galloway, who gave an excellent figure and descrip- 
tion, and who similarly supposed that the description ‘about 28” 
was probably a misprint for 280. 

Massee (238) first pointed out that ‘“ Arysiphe polychacta” 
was an Uncinula, and that this was the species which the authors 
mentioned above had had under observation, and wrongly identi- 
fied with the ‘ Uncinula polychaeta”’ of Berk. and Curt. The 
specific name ‘“‘ folychacta’’ having to be used, in accordance with 
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the rules of priority for the Uzcinula, originally called “ Erysiphe 
polychaeta,” it became necessary to rename the Uncinula polychacta 
of Berk. and Curt., which is now known as Unxcinula confusa 
Massee. 


14. U. AUSTRALIS Speg. [Fig. 61] 


« 


Uneinula australis Speg. Fung. Guaran. Pug. 1: 66, n. 167. 
1886 ; Sacc. Syll. Fung., addit. ad. vols. L-IV: 1. 1886; andg: 
306. 1891. 

Epiphyllous; mycelium persistent, densely compacted and 
effused over the surface of the leaf, or thinner and in scattered 
patches; perithecia scattered, 120-138 in diameter, globose- 
depressed, cells small, about 8 4 wide ; appendages numerous, 3 5-— 
60, 114-114 times the diameter of the perithecium, simple, 
colorless, aseptate, thin-walled throughout, rough and slightly 
enlarged in the upper half, but not swollen at the apex, which is 
simply uncinate ; asci about 10, broadly ovate, shortly stalked, 
58-65 x 32-38 4; spores 8, rarely 7, 18—20x 10-12 

“Epiphylla; mycelium arachnoideum, grisecenti-album, late 
folia ambiens, eisque arcte adnatum, tenue, compactiusculum, non 
pulverulentum ; perithecia densiuscule hinc inde sparsa, globoso- 
depressa, minuta (100-120 diam.) atra, glabra, membranaceo- 
coriacella, contextu parenchymatico, parum perspicuo, fuligineo, 
basi 20-40 appendicibus radiantibus ornata ; appendices divaricatae 
(100-130x 4-7), utrinque gradatim, attenuatae et laeves, medio 
saepius incrassatulae ac minutissime densiusculeque granuloso- 
papillosae, apice saepius semel plus minus ve circinatae (rarius 
rectae atque obtusata), hyalinae. Asci et sporae non visa.”’ (Speg., 
loc. cit.) 

Flost.—kugenia sp. 

Distribution. —SovutTH AMERICA: Paraguay. 

The first description given above is drawn up from the speci- 
mens in the Kew Herbarium, and in the Herbarium of the Paris 
Museum, labelled ‘“ B. Balansa, Pl. du Paraguay, 1878-1884. 
Nr. 3814. Uncinula australis Speg. Fung. Guaran. pug. ©: 66. 
Feuilles d’Zugenia. Naranjo, sur la Cordillere de Peribebuy, 2 
mai 1883.’’ I have seen no other examples. The original speci- 
mens from which Spegazzini drew up his diagnosis, given above. 
were too young to contain asci, and the description of the ap- 
pendages as sometimes “straight and obtuse ’’ doubtless refers to 


the immature condition. 
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U. australis is apparently distinct from CU. sadiczs in the 8-spored 
ascl. 

15. U. Detavayi Patouill. [Fig. 88] 

CU. Delavayt Patouill. Journ. de Bot. 2: 217 (cum zcon.), 
1888 ; Sacc. Syll. Fung. g: 367. 1891. 

Hypophyllous ; mycelium evanescent; perithecia subgrega- 
rious, rounded-lenticular, g8—136 / in diameter, cells large, 15-20 
2 wide, appendages very few, 6-12, usually shorter than the di- 
ameter of the perithecium, rarely slightly exceeding it, simple, 
stout, 7-8 s wide near the base, hyaline, thin-walled and enlarged 
at the apex, becoming thick-walled, refractive and sometimes rough 
towards the base, usually slightly curved throughout their length, 
colorless, aseptate ; asci 4-11, broadly ovate or oblong, very 
shortly stalked, 58-68 x 34-38 “; spores 6 or 7, rarely 5, 20- 
22x 10-12 

FHlost.—Ailanthus sp. 

Distribution.—Asia : China (Yunnan). 

Of a distinct habit in the short, stout, usually curved appen- 
dages, not exceeding 12, and usually about 8innumber. UL. Del- 
avayi is most nearly allied to U. Sengokui, which differs in the 
more numerous, crowded appendages, not or scarcely enlarged 
upwards. 

I am indebted to M. Patouillard for a specimen (now in the 
Kew Herbarium) from which the above description was drawn up. 

M. Patouillard gives (274) a good figure of the present species, 


16. U. AusTRALIANA McAlpine.  [Figs. 94, 95] 
U7. Australiana McAlpine, Journ. Linn. Soc. N. S. Wales, 24: 
302. fl. 23. f. 5-9. 1899. 


Amphigenous ; mycelium persistent or subpersistent ; perithecia 
usually gregarious in patches on the mycelium, sometimes more 
or less scattered, 90-140 » in diameter, usually about 115 y, cells 
10-15 # wide ; appendages 7-20, usually about 12, about equal- 
ling the diameter of the perithecium, rarely 1 1% times the diameter, 
I-septate and colored pale- or dark-brown at the base (sometimes 
one here and there aseptate and colorless), simple, smooth, thin- 
walled, narrowed upwards when young, not enlarged upward when 
mature, about 5 # wide in the upper half, apex usually helicoid ; 
asci 3—5, broadly ovate to subglobose, with or without a short 
stalk, 42-50 x 30-40; spores 5-7, rarely 8, 20-22 x I0-I2 4. 
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Hosts. —Lagerstroemia lndica, L. ovalifolta. 

Distribution.—Asia: Japan (Sendai, K. Miyabe, Aug., 1893, 
and Tokyo, S. Hori., 1896). 

AUSTRALIA: New South Wales Botanic Gardens, Sydney. 

At the beginning of 1899 Professor Miyabe sent me among 
some Japanese Erysiphaceae an Uxcznula on Lagerstroemia Indica, 
with the following note ; ‘“ l. lagerstroemiae n. sp. Appendages 
very characteristic, their tips are circinate very tightly in a helicoid 
manner; 78-120 & 4.5. Their number is few (3-7). 

Subsequently I received from Professor McAlpine an Uncinula 
on Lagerstroemia ovalifolia (“sparingly on leaves, but covering 
entire inflorescence”) from the Botanic Gardens, Sydney, under 
the name of U. Australiana McAlp.; with a note that this name 


would shortly be published. 
A comparison of the Japanese and Australian plants showed 


them to be identical. 

U. Australiana is somewhat intermediate between U. necator 
and U. Sengokut. The latter species differs in the colorless, more 
numerous, crowded appendages, distinctly stouter throughout, and 
8-9 wide in the upper half (where those of U. Australiana are 
only about 6 » wide); U. necator (to the few, short-appendaged 
forms of which the present species closely approaches) differs in 
the always more colored appendages. In U. Australiana the color 
is strictly limited to the base, not occurring above the septum ; in 
all forms of U. necator the color extends upwards for a consider- 
able distance. In the present species, also, it is not at all uncom- 
mon to find some of the appendages of a perithecium quite color- 
less.* : 


17. U. fraxini Miyabe mss. sp. nov. | Figs. 69-72 


Amphigenous; mycelium evanescent; perithecia scattered, 
small, 75-105 w# in diameter, usually 80—g90 », globose-depressed, 
cells distinct, irregular in shape, averaging 10 y wide; append- 
ages 10-28, 114 to 2% times the diameter of the perithecium, 
straight or slightly curved, simple, aseptate, thin-walled and 
hyaline throughout, apex simply uncinate or sometimes distinctly 
helicoid ; asci 4-7, usually 5 or 6, oblong to subglobose, occasion- 
ally shortly stalked, 45-58 x 30-40 4; spores 8, 16-18 x 
Q-10 pu. 

*Since the above remarks were written, McAlpine (225*) has published an ac- 
count of his species. It is here stated that the appendages are sometimes forked. 
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FHlost.—Fraxinus longicuspits. 

Distribution.—Asia: Japan (Sapporo, K. Miyabe, Sept., 
1893). 

Among the collection of Japanese Erysiphaceae Professor 
Miyabe sent me specimens of the above plant under the mss. name 
of U. fraxinit. As it appears to be a distinct species hitherto un- 
described, I have drawn up the above description from the mate- 
rial sent. Professor Miyabe sent the following notes with the 
specimens: “ U. fraxiin. sp. Perithecia 82-98 4; appendages 
[1—20, 170-225 y long, slender; asci (6) 30 x 45-49 y, 8- 


Pe ed 
’ 


spored ; spores 14-15 xX 7-8 
U. fraxint may be known by the evanescent mycelium, hya- 
line and thin-walled appendages, and the 8-spored asci. 


18. U. Sengokui sp. nov. | Figs. 64-68] 


Amphigenous ; mycelium evanescent, or subpersistent, very 
thin and effused over the upper surface of the leaf; perithecia sub- 
gregarious or scattered, 98-135 ~ in diameter, cells 10-15 ~ wide; 
appendages more or less crowded, 20-36, equally or (usually) 
slightly exceeding the diameter of the perithecium, simple, color- 
less, aseptate, or occasionally I-septate, stout, 7-8 ~ wide in the 
lower half, not or scarcely enlarged upwards, often curved through- 
out their length, hyaline above, becoming refractive and thick- 
walled at the base; asci 7—12, ovate to broadly ovate, usually 
shortly stalked, 48-58 x 30-34 4, spores 5-6, 18-20 x 104. 

Hlost.—Celastrus articulatus. 

Distribution.—Asia: Japan (Komaba, Tokyo, October, 1895, 
K. Sengoku). 

Among the collection of Erysiphaceae sent to me from Japan 
by Professor Miyabe, the above species of Uncinula appears to be 
new. Its affinity is undoubtedly with (. De/avayi, but the more 
numerous crowded appendages not or scarcely enlarged upwards 
easily distinguish the present species. 

U. Sengoku:, except for the absence of color in the appendages, 
much resembles certain Japanese forms of U. necator. 

From all forms of U. C/intonii, the present species may be dis- 
tinguished by the wider base of the appendages. 
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MICROSPHAERA Lev. Ann. sci. nat. II. 15: 154, sub Ca/o- 
cladia, & 381. 1851 

Perithecia globose to globose-depressed: asci several, 2-8- 
spored. Appendages not interwoven with the mycelium, branched 
ina definite manner at the apex, which is usually several times 
dichotomously divided, and often very ornate, rarely (J7. astra- 
galt) undivided or once dichotomous. ktym. sexo0s, parvus, and 
OCU, sphaera. 

Distribution.—Europe, Asia, and North America; 13 species 
and 6 varieties. 

As a rule, the genus Jfcrosphacra is easily known by the 
much-divided and ornate apex of the appendages. In one species, 
however, .J/, astragal, the appendages are very frequently un- 
branched at the apex, and through this species JZcrosphacra ap- 
proaches the genus -rysiphe. From all species of Zryszphe, how- 
ever, J/. astragali is distinct in the long, white, assurgent, fascic- 
ulate appendages. In £. forti/is, where the habit is somewhat 
similar, the appendages are brown. At first sight it seems unnat- 
ural to separate in different genera these two species, and some 
authors have preferred to place JZ. astraga/i in the genus Lrysiphe. 
Apart from the fact, however, that the apex of the appendages in 
M. astragalt is sometimes definitely branched in a dichotomous 
manner (so making the view possible that the unbranched condi- 
tion is to be considered merely as the result of immaturity), this 
species is evidently too closely allied to JZ Laumleri to be sepa- 
rated generically from it; while £. ¢orfz/zs is similarly very close to 
certain forms of £. fo/ygoni. Magnus (231, p. 150) has lately 
proposed that the characters of the two genera J/icrosphaecra and 
Lrysiphe should be emended, but the definitions proposed by this 
author (which involve the transference of £. /orti/is to the genus 
Microsphaera) seem to me to be less natural than that which gives 
the strictly apical branching of Jicrosphaera as the difference of 


chief generic importance. Magnus (¢. c.) speaks of angularly bent 


appendages as being distinctive of the genus Zryszphe ; this char- 
acter, as separating the two genera, would, however, break down 
in MW. euphorbiae and in many forms of £. communis. 

I have not seen sufficiently mature examples of J/. umdzlici on 
Cotyledon (Umbilicus) Semenov and M. ferruginea on Verbena 
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hybrida to be able to indicate the essential specific characters 
(probably to be found in the shape of the mature apex of the ap- 
pendages). These two species, therefore, are not included in the 


key ; descriptions, however, of the specimens will be found at the 


close of the account of the genus. 


Key to the Species of Microsphaera* 


1. Asci 2-spored, appendages densely crowded, flaccid, about equalling the diameter 
of the perithecium. 6. Mougeotii. 

Asci more than 2-spored. 2. 

2. Appendages 2'4-7 times the diameter of the perithecium, usually much contorted 
and angularly bent, apical branching very irregular and lax, with the branches 

very flexuous and more or less curled. 9. euphorbiae. 
Appendages long or short without the above characters. 3. 

3. Tips of some or all of the ultimate branches of the appendages recurved. 4. 
Tips not recurved. II. 

4. Appendages 8-12 times the diameter of the perithecium. 10 Guarinonii. 
Appendages less than 8 times the diameter of the perithecium. 5. 

5. Appendages long and flaccid. 6. 


od 


Io. 


II, 


Appendages short, not exceeding 2'4 times the diameter of the perithecium, not 
flaccid. 8. 


. Apex of appendages much branched, branching ornate, more or less close, spores 


22-26 & 12-15 u. 4. alni, var. extensa. 
Apex less branched, more or less widely forked, or branching close and simple, 
spores 18-23 9-13 /. 7. 

. Appendages usually 314, not exceeding 5 4 times the diameter of the perithecium, 
asci 3-7, ovate-globose, 38-48 « long. 4. alni, var. divaricata. 
Appendages 214-8 times the diameter of the perithecium, asci 2-16, ovate-oblong, 
45-72 u long. 4. alni, var, vaccinit. 


. Appendages more or less contorted, apical branching very lax and irregular. 


4. alni, var, ludens, 


Appendages not contorted, apical branching closer and regular. 9. 
Tips of the ultimate branches of the appendages not all regularly and distinctly re- 

curved. 4. alni, var. lonicerae, 
Tips all regularly and distinctly recurved, 10. 
Axis of some of the appendages not dividing dichotomously at the apex, but bear- 

ing sets of opposite branches (Fig. 16). 4. alni, var. calocladophora. 
Appendages regularly dichotomous at apex. 4. alni. 


Appendages 3-7 times the diameter of the perithecium, colored nearly to apex. 
8. Russellit, 


Appendages colorless. 12, 











* M. umbilict and M. ferruginea are not included in this key (see above), 
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12. Appendages long and penicillate. 13. 
Appendages not penicillate. 15. 

13. Apex of appendages often undivided, or irregularly I-2 times dichotomous. 
3. as’vagalt, 
Apex more divided. 14. 
14. Appendages 4-6 times the diameter of the perithecium, branching diffuse and ir- 
regular. 13. Bdumilert, 
Appendages 2'%4~-5'% times the diameter of the perithecium, apex more divided, 
branching closer. 2. euonymi. 
15. Branching of the appendages lax, irregular, 16. 
Branching closer and regular. 17. 
16. Appendages 2-4 times the diameter of the perithecium, not contorted, ultimate 
branches long, forming a narrow fork. 7. diffusa. 
Appendages I-2 times the diameter of the perithecium, more or less contorted, 
branching more irregular, with short ultimate branches. 4. a/ni, var. ludens, 


17. Apex of appendages with very short primary and secondary branches more or less 


digitate (Fig. 34). 5. grossulariae. 
Apex primary and secondary branches longer. 18. 


18. Apex with short, widely spreading, usually curved ultimate branches. 
4. alni, var. lonicerae. 


Apex with long, straight ultimate branches, not widely spreading. 1. derberidis. 


1. M. BERBERIDIS (DC.) Lév. [Figs. 40, 41] 


Erysiphe berberidis DC. Fl. Fr. 2: 275. 1805; Tul. Sel. 
Fung. Carp. 1: 204. fl. 5.f. 7. 1861; de Bary, Beitr. Morph. 
Phys. Pilz. 1: § xii. 51. 1870. 

Alpluitomorpha penicillata, var. berberidis Wallr. Berl. Ges. Nat. 
Freund. Verh. 1: 40. 1819; Wallr. Fl. Crypt. Germ. 2: 754. 
- 1833. 

Lrysibe berberidis DC.; Gray, Nat. Arr. Brit. Pl. 1: 590. 1821. 

£.. dtvaricata 3 Schlecht. Fl. Berol. 2: 169. 1824. 

E. penicillata, var. berberidis Lk.; Willd. Sp. Pl. 6: 114. 1824; 
Rabenh. Deutschl. Krypt. Fl. 1: 236. 1844. 

Erysiphe penicillata, var. berberidis Fr. Syst. Myc. 3: 244. 
1829; Duby, Bot. Gall. 2: 871. 1830. ( 

i. penicillata Lk. ; Johnst. Fl. Berw. 2: 143. 1831; Berk. ; 
Sm. Engl. Fl. 5: 327 (partim). 1836. 

Lrysibe divaricata Rabenh. Fl. Lusat. 2: 420 (partim). 1840. 

Microsphaera berberidis Lev. Ann. sci. nat. III. 15: 159. pi. 
To. f. 25 (sub Calocladia). 1851; Cooke, Micr. Fung. 219. 7. 
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rz. f. 229-232. 1865; Cooke, Handb. Brit. Fung. 2: 649. 
1871; Sacc. Syll. Fung. 1: 13. 1882; Wint.; Rabenh. Krypt. 
Fl. Deutsch]. 1°: 36. 1884; Karst. Act. Soc. Faun. Flor. Fenn, 
2:91. 1885 ; Schroet.; Cohn’s Krypt. Fl. Schles. 3: 243. 1893; 
Jacz. Bull. ?Herb. Boiss. 4: 746. 1896; Oudem. Rev. Champ. 
Pavs.-Bas. 2: 92. 1897. 

Calocladia berberidis Lev. Dietr. Blick. Crypt. Ostseeprov. 336. 
1856; Karst. Myc. Fenn. 2: 196. 1873. 

Podosphacra berberidis Lev. ; Quel. Champ. Jur. Vosg. 3: 106, 


Exsicc.: Rab.-Wint.-Patzsch. Fung. Eur. 3855; Rab. Fung. 
Eur. 555, 2318; Rehm. Ascom. 499; Fckl. Fung. Rhen. 693; 
de Thim. Fung. austr. 137; Syd. Myc. March. 246; Roumeg. 
Fung. Select. Gall. Exsicc. 159; Oudem. Fung. Neerl. Exsice, 
153; Rab. Herb. Myc. ed. 2, 459; Cooke, Fung. Brit. Exsicce. 
g5, ed. sec. 283; de Thim. Myc. univ. 1838; Kunze. Fung. 
select. exsicc. 320; Westend. Herb. Crypt. Belg. 738; Desmaz. 
Pl. Cr. Fr. ed. 1, ser. 1, 519; Vize. Fung. Brit. 93; *Erikss. 
Fung. par. scand. 143. 

Amphigenous ; mycelium evanescent, or sometimes sub-per- 
sistent in irregular patches, or very thinly effused over the whole 
surface of the leaf; perithecia usually scattered, occasionally more 
or less densely gregarious, g0O—-125 # in diameter, cells 10-15 4 
wide ; appendages 5-20, 114-2" times the diameter of the peri- 
thecium, colorless, thin-walled above, becoming thick-walled in 
the lower half when mature, aseptate, smooth, apex regularly 4 
times dichotomously branched, branching rather close, branches of 
the last order more or less parallel, never widely spreading, tips of 
ultimate branches not recurved; asci 4-9, ovate-oblong, very 
shortly stalked, 48-56 X 26-32 4; spores 3-6, usually 4, 18-—22x 
Q-II ys. 

Host.—Bb. aquifolium, B. vulgaris. 

Distribution.—Evrore: Britain, France, Belgium, Nether- 
lands, Germany, Switzerland, Italy (307), Austria-Hungary, 
Servia (318), Norway, Sweden, Finland (192), Russia. 

Asia :—Cyprus, Transcaucasia (338), Turkestan, Japan. 

Somewhat intermediate between J/. grossulariae and AM. alu, 
var. fonicerae. The apex of the appendages is regularly 4 times 
divided, and the straight ultimate branches do not spread widely, 
but lie more or less parallel to one another, in this respect some- 
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what recalling those of JZ. grossulariae. In M. berbecridis, how- 
ever, the branches of the first and second orders are of about equal 
length to the others, so that the manner of branching of the whole 
apex differs conspicuously from that of JZ grossulariae, where the 
primary and secondary branches are extremely short (c/. Figs. 
34, 35, and 40, 41). JZ. grossulariae has, also, shorter appendages 
and slightly larger spores. 

M. alni, var. lonicerae differs from JZ. berberidis in the spread- 
ing ultimate branches of the apex of the appendages, which occa- 
sionally have recurved tips, the usually fewer asci, etc. 

At the beginning of last November my attention was directed 
to some bushes of Lerberts (Mahonia) aquifolium in a shrubbery 
near Reigate, Surrey, England, which were, chiefly on the young 
shoots, more or less white with the mycelium of JZ. derdberiais. 
The perithecia were densely gregarious on both sides of the: leaf, 
and agreed in all characters with examples of the species on the 
usual host, 4. vu/garis. This occurrence on an evergreen species 
of Berberis is very interesting, as hitherto in its wide range in Eu- 
rope, and in Asia, the species has been supposed to be absolutely 
confined to a single species or host-plant, viz. Lerderis vulgaris. 

The Japanese example of the present species was sent to me 
by Prof. Miyabe, and agrees perfectly with the European plant, 
and the same is the case with beautiful specimens sent by Prof. 


Gennardius from Cyprus. 


2. M. Evonymi (DC.) Sacc. 

Lrysiphe euonymi DC. Fl. Fr. 6: 105. 1815; Duby, Bot. 
Gall. 2: 871. 1830. 

Alphitomorpha comata Wallr. Berl. Ges. Nat. Freund. Verh. 1: 
40. 1819; Wallr. Fl. Crypt. Germ. 2: 757. 1833. 

A, evonymi Wallr. Ann. Well. Ges. 4: 245. 1819. 

Lrysibe comata (Wallr.) Ficin. Schub. Fl. Gegend. Dresd. 2: 
xix. 1823; Lk. in Willd. Sp. Pl. 6: 114. 1824; Rabenh. 
Deutschl. Krypt. Fl. 1: 231. 1844. 

krysiphe penicillata, var. euonymit Fr. Syst. Myc. 3: 244. 
1820. 

£. comata Lk. ; Secret. Mycogr. Suisse, 3: 653. 1833. 

Microsphaera comata Lev. Ann, Sci. Nat. IIL. 15: 157. pl. 9. 
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J. 23 (sub Calocladia). 1851; Cooke, Handb. Brit. Fung, 2: 
649. 1871. 

Calocladia comata Lev. ; Dietr. Blick. Crypt. Ostseeprov. 3 30. 

1856. 
Podosphacra comata (Lev.) Quel. Cham. Jur. Vosg. 3: 106, 
1875. 
Microsphacra cuonymt (DC.) Sace. Syll. Fung. r: 11. 1882; 
Wint. ; Rabenh. Krypt. Fl. Deutschl. 1°: 37. 1884; Schroet.; 
Cohn’s Krypt. Fl. Schles. 3: 242. 1893; Jacz. Bull. l’Herb. 
Boiss. 4: 749. 1896; Oudem. Rev. Champ. Pays.-Bas. 2: go. 
1897. 

Exsicc.: de Thuem. Fung. austr. 1238; Sacc. Myc. Ven. 892 
Syd. Myc. March. 199, *4335, *4336; Fckl. Fung. Rhen. 692; 
Cooke, Fung. Brit. Exsicc. 94 ; Rab. Fung. Eur. 438, 1324, 2319; 
Rehm. Ascom. 248; Roumeg. Fung. Gall. exsicc. 3224; Vize. 
Fung. Brit. 196 ; *de Thuem. Myc. univ. 847 ; *Kneiff. & Hart. 
Pl. Crypt. Bad. 55 ; Wint. Fung. Helvet. Supp. 84 (in Herb. Earle). 

Usually hypophyllous, very rarely amphigenous ; mycelium 
evanescent or nearly so; perithecia more or less densely gre- 
garious, 85-138 v in diameter, cells obscure, about 10 » wide ; ap- 
pendages 6-14, 2%4-51% times the diameter of the perithecium, 
flaccid, colorless, thin-walled above, becoming thick-walled to- 
wards the base, aseptate, smooth, fasciculate and forming a flaccid 
‘pencil ’’ which lies on the surface of the leaf, apex variously 3-5 
times dichotomously, or sub-dichotomously, branched, branching 
variable, lax or close, tips of ultimate branches usually straight ; asc 
3-7, ovate to broadly ovate, 50-60 x 30-38 , with ashort stalk ; 
spores 3-5, 20-23 X IO-I2 %. 

Flosts.—FEuonymus Europacus, E. verrucosus (294). 

Distribution.—Evrore: Britain, France, Belgium (47) (209), 
Netherlands (263), Germany, Switzerland, Italy, Austria-Hungary, 
Denmark, Finland, Russia. | 

A well-characterized species in the fasciculate habit of the 
long appendages (which form when mature a flaccid “ pencil’’), 
and the much-branched apex. 

In other characters J/. euonymi is very variable, especially as 
regards the manner of branching of the apex of the appendages. 
The branching is sometimes somewhat lax, and the apex is 3 
times dichotomously divided, with the primary and secondary 
branches more or less recurved, often strongly so, and even the 
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tips of the ultimate branches show, in this form, a slight tendency 
to become recurved; the specimen in de Thum. Fung. austr. 
238 illustrates this form. More frequently, however, the apex 
is closely 4—5 times branched, when the dichotomous arrange- 
ment often ceases at the branches of the third order, and the subse- 
quent branches are irregularly arranged, short, often very flexuous 
and lying in different planes, with the tips not at all recurved, « 
g., the specimen in Rabenh. Fung. Eur. 1324. In other speci- 
mens, again, the branching is dense, the primary branches short, 
and the subsequent ones long, straight and narrow. 
M. evonymiis confined to Europe; the record of its occurrence 
in California “‘on Luonymus’’ by Harkness and Moore (159) is 


doubtless an error. 


3. M. AsrraGAL! (DC.) Trev. [Figs. 47-51] 

Erysiphe astragali DC. Fl. Fr. 6: 105. 1815; Duby, = 
Gall. 2: 871. 1830; Tul. Sel. Fung. Carp 1: 206. pl. 2. f. 4. 
1861; de Bary, Beitr. Morph. Phys. Pilz. 1: § xiii. 51. Ad O. 

Alphitomorpha holosericea Wallr. Berl. Ges. Nat. Freund. Verh. 
I: 41. I819. 

A. astragali Wallr. Ann. Wett. Ges. 4: 244. I819. 

Erysibe holosericea (astragali) Lk.; Willd. Sp. Pl. 6: 115. 
1824; Rabenh. Deutschl. Krypt. Fl. 1: 231. 1844. 

Erysiphe communis, & E. holosericea ¥r. Syst. Myc. 3: 240. 
1820. 

Alphitomorpha sericea Wallr. Fl. Crypt. Germ. 2: 757. 1833. 

Microsphaera holosericea Lev. Ann. Sei. Nat. HT. 15: 159. pl. 
9. f. 27 (sub Calocladia). 1851. 

M. astragali (DC.) Trev., Spighe e Paglie, I: 39. 1853 (fide 
Sacc.); Sace, 2a Fung. 1: 12. 1882; Wint.; Rabenh. Krypt. 
Fl. Deutschl. 1°: 35. 1884; Jacz. Bull. Herb. Boiss. 4: 746. 
1896 ; Oudem. Rev. Champ. Pays.-Bas. 2: 91. 1897. 

Calocladia holosericea Lev. Dietr. Blick. Crypt. Ostseeprov. 
336. 1856; Fcekl. Symb. Myc. 82. 1869-70. 

Erysibe astragali Schroet.; Cohn’s Krypt. Fl. Schles. 3: 

1893. 

Exsicc.: Desmaz. PI. Cr. Fr. ed. 1, ser. 1, 924,*ed. 2, ser. I, 224; 

Rab. Fung. Eur. 439, 2413; Westend. Herb. Crypt. Belg. 1059; 












































128 A MownoGRAPH OF THE ERYSIPHACEAE 


Roumeg. Fung. Gall. Exsicc. 1164, 3141; de Thum. Fung. austr, 
459; Fckl. Fung. Rhen. 694; Sacc. Myc. Ven. 148; Rab. Herb, 
myc. ed. 2, 469; Oudem. Fung» Neerl. Exsicc. 159; Erb. Critt. 
Ital. 144, *193; Rehm. Ascom. 448; * Syd. Myc. March. 979; 
* Romell. Fung. exsicc. praes. scand. 62. 

Hypophyllous, or amphigenous ; mycelium evanescent, or 
sometimes faintly persistent ; perithecia usually densely gregarious, 
but sometimes scattered, globose-depressed, 95—146 v in diameter, 
cells small, about 10 # wide, appendages 5-18, 4-10 times the 
diameter of the perithecium, smooth, colorless and aseptate (some- 
times brown towards the base, and then usually septate), hyaline 
above, becoming thick-walled and refractive in the lower half when 
mature, flexuous, sub-flaccid, penicillate, apex frequently un- 
branched (? immature) or once or twice dichotomously branched, 
branching lax and vague, primary branches usually long, and 
more or less recurved, tips of ultimate branches not recurved ; asei 
5-12, ovate-oblong to broadly-ovate, 52-68 x 30-38 #4, usually 
stalked ; spores 3-6, usually 4, 20-23 xX I0-12 4. 

Ffosts.—Astragalus Cicer (164*) (384), A. Glrevphyllos, A. 
onobrychis (390). 

Distribution. —Evrore : Britain, France, Belgium, Netherlands, 
Germany, Switzerland, Italy, Austria-Hungary, Denmark, Nor- 
way, Sweden, Kussia. 

M. astragali is related AZ, Baunilert and JL euonymi in the 
flaccid penicillate appendages, but differs from both species in the 
apex of the appendages being less branched. In the _ present 
species the very long and flexuous appendages, which are about 
6 4 wide, are thick-walled and shining in their lower half, and 
whether seen singly under the microscope or in dense clusters on 
the leaf, present a shining silky appearance which makes the old 
specific name of /ol/osericea very appropriate. The apical branch- 
ing of the appendages is extremely ill-defined, in fact, there are 
usually only two or three appendages in any perithecium which 
show any signs of branching at all. I have once seen the apex 
feebly 3-times dichotomous, rarely it is twice dichotomous, but is 
usually (when branched at all) only once forked, as is generally 
described. 

Several authors, on account of this slight branching of the ap- 
pendages, have placed the present species in Zrysiphe ; the apical 
branching, however, when present, is regularly dichotomous and 
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definite, and unlike that found in Z7vyszphe, and the proper position 
of the present plant is certainly in Jfcrosphaera, to one species of 
which—J7, Paumleri—it shows a close relationship. 

M. astragat is confined to Europe ; the plants referred to this 
species from North America all belong (as far as I have seen) to 
M. euphorbiae. This is the case with the specimen “ JZ holosert- 
cea Lév., on leaves of Astragalus Cooperit, Buffalo, N. Y. (C. H. 
Peck, n. 198),’’ recorded by Cooke and Peck in the Journal of 
Botany (91), and mentioned in Saccardo’s Sylloge, I: 12; also 
with the specimen named “ J/. ho/osericea’’ on an unnamed host- 
plant (probably Astragalus Drummondu), n. 1572, Flora of Col- 
orado, Colorado Springs (5500 ft.), 1879 (M. E. Jones); and with 
other examples. 

Massalongo (237, p. 127) has recorded ‘ JZ. astragal f 
cytist”’ on “Cyttsus alpinus (vel C. Laburnum).”’ Specimens (now 
in the Kew Herbarium) kindly sent to me by this author prove to 
belong to AZ, Guarinonit. 

Winter records J. astragalt on Astragalus virgatus, but the 
fungus so-named on this host in the Exsiccati quoted by this 


author (de Thuem. Fung. austr. 1237) is Zrysephe polygont. 


4. M. ALni (Wallr.).  [ Figs. 1-14] 


Alphitomorpha penicillata, var. alnt Wallr. Berl. Ges. Nat. 
Freund. Verh. 1: 40 (syn. excl.). 1819. 

A. alni Wallr. Ann. Wett. Ges. 4: 237 (syn. excl.). I81o9. 

A. penieillata, var. rhamni cathartict. Schlecht. Berl. Ges. Nat. 
Freund. Verh. 1: 49. 1819. 

Erysibe penicillata Lk.; Willd. Sp. Pl. 6: 113 (excl. vars. 
grossulariae and berbertdis, and syn. E.'alnt DC.). 1824; Rabenh. 
Deutschl. Krypt. Fl. 1: 236 (partim). 1844. 

Erysiphe penicillata Fr. Syst. Myc. 3: 244 (partim). 1829; 
Duby, Bot. Gall. 2: 871 (partim). 1830; Berk.; Sm. Engl. FI. 
5: 327 (partim). 1836. 

kk. viburni Duby, Bot. Gall. 2: 872. 1830. 

Alphitomorpha penicillata Wallr. Fi. Crypt. Germ. 2: 754 (par- 
tim). 1833. , 

Lrysiphe densissima Schwein. Syn. Fung. Am. Bor. 269. 1834. 
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fk. ceanotht Schwein. Syn. Fun 
Syll. Fung. 1: 22. 1882. 

Ef. vtburni Schwein. Syn. Fung. Am. Bor. 269. 1834; Sace, 
Syll. Fung. 1: 21. 1882. 

i. syringae Schwein. Syn. Fung. Am. Bor. 270. 1834; Sace, 
Syll. Fung. 1: 21. 1882. 

fk. quercinum Schwein. Syn. Fung. Am. Bor. 270. 1834; 
Sace. Syll. Fung. 1: 22. 1882. 

Microsphacra Heduigi Lev. Ann. sci. nat. IT. 15: 155. fl. 
8. f. 19 (sub Calocladia). 1851; Cooke, Micr. Fung. 219. 1865; 
Cooke, Handb. Brit. Fung. 2: 648. /. 376. 1871; Sacc. Syll. 
Fung. 1: 11. 1882; Oudem. Rev. Champ. Pays.-Bas. 2: go. 
1897. 

M. penicillata Lev. Ann. sci. nat. II]. 15: 153. pl. 8. fi 27 
(sub Calocladia) (excl. syn. -. alnt DC. & Sclerot. Erysiphe, var. 
alnea Schleich). 1851; Cooke, Micr. Fung. 219. p/. 77. f. 23 
1865; Cooke, Handb. Brit. Fung. 2: 649. 1871; Sacc. Syll. 
Fung. 1: 13. 1882; Oudem. Rev. Champ. Pays.-Bas. 2: 92 


g. Am. Bor. 269. 1834; Sace, 


(excl. syn. £. alwz DC.). 1897. 

M. Friesa Lev. Ann. sci. nat. HT. 15: 156. pl. 8. f. 20 (sub 
Calocladia) (excl. syn.). 1851; Sacc. Syll. Fung. 1: 13. 1882. 

Calocladia Fries Lev. Dietr. Blick. Crypt. Ostseeprov. 337. 
1850. 

Erysiphe alni Tul. Sel. Fung. Carp. 1: 203. pl. 2. 7. 5-7 (excl. 
syn. £. al/nt DC.). 1861. 

Calocladia Hedwigit Lév. Fckl. Symb. Myc. 81. 1869-70. 

C. penicillata Lev. ; Fckl. Symb. Myc. 81. 1869-70; Karst. 
Myc. Fenn. 2: 196. 1873. 

Microsphaecra puichra Cooke & Peck, Journ. of Bot. I]. 1: 12. 
1872; Peck, Reg. Rep. 25:95. 1873; Sacc. Syll. Fung. 1: 12. 
188 


i) 


M. fricsi, var. syringae Cooke & Peck, Journ. of Bot. II. 1: 
12, 1872. 

M. Friesu, var. vaccinit Cooke & Peck, Journ. of Bot. II. 1: 
12. 1872. 

M. semitosta Berk. & Curt. ex Cooke & Peck, Journ. of Bot. II. 
1:13. 1872; Berk. & Curt. Grevillea, 4: 160. 1876; Sacc. Syll. 
Fung. 1: 11. 1882; Burr. & Earle, Bull. Ill. State Lab. Nat. 

















MiICROSPHAERA 131 


Hist. 2: 415. 1887; Atkins. Journ. Elisha Mitch. Sci. Soc. 7: 69. 
pl. 1. f- 12-14. Sot; Burr. ; Ell. & Everh. N. Amer. Pyren. 
25. 1592. 

M. sparsa E. C. Howe ; Cooke & Peck, Journ. of Bot. II. 1: 
171. 1572. 

M. penicillata, var. alni Cooke & Peck, Journ. of Bot. II. 1: 
171. 1872. 

M. densissima (Schwein.) Cooke & Peck, Journ. of Bot. II. 1: 
171. 1872; Peck, Reg. Rep. 26: 80. 1874; Sacc. Syll. Fung. 
1:15. 1882. 

NM. menispermi E. C. Howe, Bull. Torr. Club, 5: 3. 1874; 
Sace. Syll. Fung. g: 369. 1891; Burr.; Ell. & Everh. N. Amer. 
Pyren. 22. 1892. 

M. platant E. C. Howe, Bull. Torr. Club, 5: 4. 1874; Sacc. 
Syll. Fung. g: 369. 1891. 

M. viburnt E. C. Howe, Bull. Torr. Club, 5: 43. 1874; 
Sace. Syll. Fung. g: 369. 1891. 

Podosphacra Hedwigu (Lev.) Quel. Champ. Jur. Vosg. 3: 
106. 1875. 

P. peniillata (Lev.) Quel. Champ. Jur. Vosg. 3: 106. 1875. 

Microsphaera abbreviata Peck, Reg. Rep. 28: 64. pl. 2. f. 4, 
5. 1876; Sacc. Syll. Fung. 1: 11. 1882. 

M. Ravenela Berk. Grevillea, 4: 160. 1876; Sacc. Syll. 
Fung. 1: 14. 1882; Burr. & Earle, Bull. Ill. State Lab. Nat. 
Hist.2: 420. 7.8. 1887; Burr. ; Ell. & Everh. N. Amer. Pyren. 
23. 1892. 

M. erineophila Peck, Bull. Torr. Club, 10: 75. 1883; Burr. 
& Earle, Bull. Ill. State Lab. Nat. Hist. 2: 419. 1887; Sacce. 
Syll. Fung. Addit. ad Vols. I.-IV.: 2. 1886; and g: 368. 1891; 
Burr. ; Ell. & Everh. N. Amer. Pyren. 29. 1892. 

M. alni (DC.) Wint. ; Rabenh. Krypt. Fl. Deutschl. 3°: 38. 
1884; Karst. Act. Soc. Faun. Fl. Fenn. 2: 92 (excl. syn. &. a/ni 
DC.). 1885; Burr. & Earle, Bull. Ill. State Lab. Nat. Hist. 
2: 421 (excl. syn. &. admt and MZ. Van Bruntiana E. C. Howe). 
1887; Atkins. Journ. Elisha Mitch. Sci. Soc. 7: 71. 1891; 
Burr. ; Ell. & Everh. N. Amer. Pyren. 27 (excl. syn. &. alni 
DC. and £. betulae DC.). 1892; Schroet.; Cohn’s Krypt. FI. 
Schles. 3: 244. 1893; Jacz. Bull. l’Herb. Boiss. 4: 748 (excl. 
syn. £. alni). 1896. 
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M. nemopanthis Peck, Reg. Rep. 38: 102. 1886; Sace. 
Syll. Fung. Addit. ad Vols. I-IV.: 2. 1886; and Qg: 368. 


M. quercina (Schwein.) Burr.; Burr, & Earle, Bull. Iii, 
State Lab. Nat. Hist. 2: 424 (partim). 1887; Atkins. Journ. 
Elisha Mitch. Sci. Soc. 7: 72. 1891; Burr. ; Ell. & Everh. N. 
Amer. Pyren. 28 (partim). 1892. 

M. quercina, var. abbreviata Atkins. Journ. Elisha Mitch. Sci. 
7: 73. I89gI. 

Kxsicc.: Syd. Myc. March. *247, 657, 2662, *3672, "3720, 
21, homey “4334, *4433; Eckl. Fung. Rhen. 690, 691, 695 
Lb. Pl. Crypt. Ard. fasc. 1, 81; Rab. Fung. Eur. 437, 208%, 
*2032; Sace. Myc. Ven. 147, 618, 619, 893 ; Desmaz. Pl. Cr. 
Fr. ed. 1, ser. I, 921, 922 (A. & B.), 923, *ed. 2, ser. 1, 221, 
; de Thum. Fung. austr. 138, 139; Baxt. Stirp. Crypt. 
Oxon.; Rehm. Ascom. 299, 446, 599, 848; Br. & Cav. Fung. 
par. 40; Cooke Fung. Brit. exsicc. 218; de Thuem. Myc. univ. 
56, 155, 557, 558, 958, 2054, 2055; Westend. Herb. Crypt. 
Belg. 112; and 831 (in Herb. Jard. bot. Bruxelles); Kunze. 
Fung. select. exsicc. 237, 318, 570; Rab. Herb. Myc. ed. 2, 474; 
and 462 sub “rysiée guitata, var. bctulae; Ell. N. Amer. Fung. 
428, 432, 659, 767, 770, 1325; Ell. & Everh. N. Amer. Fung. 
660, 1539, 1945; and 559 sub J/. Dudyi,; sec. ser. 1783, 3008; 
Rab.-Wint.-Pazsch. Fung. Eur. 3953; Rav. Fung. Amer. Ewsicc. 
87, 626, 627; Rav. Fung. Car. Exsicc. 67, 68; Vize. Fung. Brit. 
198, 473; Roumeg. Fung. Gall. Exsicc. 3650; Rab.-Wint. Fung. 
Eur. 3044, 3245, 3744; Roumeg. Fung. select. exsicc. 4563; 
*Ell. & Everh. Fung. Columb. 111, 508; *Wartm. & Wint. 
Schweiz. Crypt. 825; *Wartm. & Schenk, Schweiz. Krypt. 424; 
*Seym. & Earle, Econ. Fung. 45, 124, 176, 183, 187; Wint. 
Fung. Helvet. Supp. 85 (in Herb. Earle); Klotzsch. Herb. Myc. 
178 (in Herb. Upsala Mus.); Schleich. cent. exsicc. 68 (in Herb. 
De Candolle). 

Amphigenous ; mycelium evanescent, or persistent, and then 
thin and usually more or less effused over the surface of the leaf, 
or rarely (as sometimes on Quercus, Alnus, Viburnum and 
Vaccinium) forming definite, more or less rounded patches ; peri- 
thecia scattered or more of less densely gregarious, globose de- 
pressed, very variable in size, usually small, 66-110 u in diameter, 
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sometimes 110-135 4, cells 10-15 ~ wide, rarely 15-18 4; ap- 
pendages very variable in number and length, 4-26, 4-2 % times 
the diameter of the perithecium, usually about I % times diameter, 
more or less rigid, colorless throughout or amber-brown at base, 
or rarely colored to the commencement of the apical branching, 
smooth, or occasionally rough toward the base, which usually be- 
comes thick-walled, aseptate or occasionally I-—2-septate toward 
the base, apex variously but always more or less closely, 3-6 
times dichotomously branched, tips of ultimate branches regularly 
and distinctly recurved ; asci 3—8, ovate to ovate globose, 42-70 
x 32-50, usually but not always shortly stalked; spores 4-8, 
18-23 X 10-124. 

Hosts —Alnus glutinosa, A, incana and var. virescens, A, mar- 
imma, A. rubra, A. serrulata, A. viridis, Apios tubcrosa, Astragalus 
adsurgens (60), Betula alba, B. lenta, B. lutea, B. pumila (60) 
(97), Carpinus Americana (60), Carya alba, C. sulcata, Castanea 
dentata (249), C. sativa and vars. Americana and japonica, Ceano- 
thus Americanus, Celastrus scandens (60), Cephalanthus occidental, 
Cornus alternifolia, C. Amonum (60), C. macrophylla, C. stolo- 
nifera (363), Corvlus Americana, C. rostrata and var. Mandshurica, 
Euonymus atropurpureus, Fagus atropunicea (249), b. ferruginea, 
Forestiera acuminata, Gleditschia triacanthos, Gymnocladus sp., 
Mex decidua, I. mollis (371), 1. verticillata (97), Juglans cinerea, J: 
nigra, Lathyrus ochroleucus, L. palustris (61), L. pratensis, L. veno- 
sus, Ligustrum medium, Lonicera flava, L. glauca, L. glaucescens, 
L. jursuta (60), L. tnvolucrata, L. oblongifolia, L. parviflora, L. sem- 
perivirens, L. Sullivanti (60), Lyonta paniculata (60), Menispermum 
Canadense, Nemopanthus fascicularis, Ostrya Virginica, Picrasma 
guassioides, Platanus occidentalis, Quercus alba, Q. aquatica, Q. bt- 
color, Q. bicolor x macrocarpa, Q. bicolor x Michauxi, Q. Catesbaet, 
Q. coccinea and var. tinctoria, Q. crispula, Q. dentata, Q. falcata, 
Q. imbricaria, Q. lyrata, Q. macrocarpa, Q. nigra, Q. obtusiloba, 
Q. Phellos, Q. Prinus, Q. Robur, Q. rubra, Rhamnus cathartica, 
Rhododendron nudiflorum, Sambucus Canadensis (122), (265), 
Schizandra Chinensis, Syringa Amurensis, var. Japonica, S. Persica 
(269), S. vulgaris, Tecoma radicans, Ulmus Americana, Vaccinium 
corymbosum, Viburnum acerifolium, V. dentatum, V. Lantana, V. 
Lentago, V. Opulus, V. prunifolium, V. pubescens, V. Tinus (246), 
Vicia Americana and var. linearis, Zelkova acuminata | Populus 


grandidentata. 
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Distribution.—Evrore: Britain, France, Belgium, Nether- 
lands, Germany, Switzerland, Italy, Austria-Hungary, Denmark, 
Norway, Sweden, Russia. 

Asia: Transcaucasia (338), Japan. 

NortH AMERICA: United States—Maine, Vermont (153), 
Massachusetts, Connecticut, New York, Pennsylvania, Maryland, 
New Jersey, Delaware, West Virginia, North and South Carolina, 
Ohio, Michigan, Indiana, Alabama, Illinois, Mississippi, Wisconsin, 
Missouri, Iowa, Minnesota, South Dakota, Kansas, Montana, 
Wyoming, Colorado, California (159), Washington. Canada, New 
Brunswick, Ontario, Manitoba. 

The most variable species of the Erysiphaceae. Starting with 
the forms described as J/ Hedwigit, MW. Friestx and AW. penicillata 
by Leveille, examination of authentic specimens in the Kew Her- 
barium shows conclusively that these represent but a single species, 
The specific character on which Leveille relied for the separation 
of Hedwigu, Friesti and penicel/ata was the presence of respectively 
4, 6 and 8 spores in the ascus. Dealing only with the authentic 
specimens from Leveille’s Herbarium, we find up to 7 spores in 
specimens named //eduzgz, 4-7 spores in /riesiz, and 4-8 spores 
in penicillata. It is quite clear, therefore, that the species under 
consideration must be allowed a range of 4-8 spores. We may 
note, too, that in these same specimens, the perithecia vary in 
diameter from 68-110 »#. 

Winter (394) has already pointed out that these three species 
of Leveille’s must be united, and has adopted as the oldest name 
for the plant Zvyszphe alni DC., calling the present species, there- 
fore, J. alni (DC.) Wint. Unfortunately, this identification is in-_ 
correct, as De Candolle’s £. a/ui is really the species now known 
as Phyllactinia corylea. De Candolle described his species as fol- 
lows (Syn. Pl. Fl. Gall. p. 57): ‘ Hypophylla, filamentis plurimis 
expansis longissimis liberis,’’ and added as a synonym “Sclerotium 
Erysiphe alnea Schl. cent. exs. nr. 68." De Candolle added in 
Lam. Enc. Meth. (Bot.) 8: 219, these remarks, ‘‘ Il y a beaucoup 
de rapport entre cette espéce et la precedente [Arysiphe coryl 
Hedw. = /hylactinia corylea|; elle en differe par les filaments de sa 
base, beaucoup plus longs, plus étales et en plus grand nombre.” 
This description leaves no doubt that examples of Phy/lactinia 
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corylea on Alnus were under observation. M. Casimir de Candolle 
has kindly sent me the example of ‘Schleich. cent. exsicc. n. 
68”’ from De Candolle’s herbarium, and the fungus proves to be 
Phyllactinia corytlea. 

Wallroth was apparently the first to confuse the present spe- 
cies of Microsphacra with De Candolle’s plant, as this author gives to 
his A/phitomorpha penicillata, var. alni, which from the description 
we recognize as a Microsphaera ; the synonym Lrysiphe alni DC. 
Fortunately, therefore, we can still, by adopting Wallroth’s varietal 
name, retain the specific name a/n7 for the present species. 

Returning to the study of the various forms of JZ. a/uz (Wallr.) 
we find that in American examples the perithecia, which are some- 
times (¢. g., In certain specimens on Corylus Americana) only 66 p 
in diameter may reach to as much as 130% in diameter on other 
hosts. In American material, further, the appendages gradually 
become longer, reaching in rare cases a length of 2% times the 
diameter of the perithecium. Also, the branching of the apex of 
the appendages tends gradually to become more elaborate, reach- 
ing its height in the forms on Cornus and Quercus which have 
been described as J/. pulchra, AI. densisstma, and AL. guercina. 

MT. pulchra Nas already been united by American mycologists 
to IZ. a/nt, and there can be no doubt of the correctness of this 
arrangement. This plant on Cornus alternifolia is nevertheless one 
of the most striking of the American forms, and in its extreme state, 
with the perithecia 130 y% in diameter, with 17-22 appendages 1% 
to twice the diameter, and especially the very ornate apical! branch- 
ing, producing a more or less square outline (Figs. 4—6) seems at 
first almost worthy of separation. There is, however, no diffi- 
culty with sufficient material at hand, in seeing that “‘J/. pulchra”’ 
is too intimately connected with many American forms of WZ. adnz. 
I have seen specimens on A/nus incana from New York with peri- 
thecia averaging 120 “in diameter, with 20-26 appendages, not 


oo. oD 
much exceeding the diameter of the perithecium, but with the 


b 


apical branching very similar to that of “AZ. pulchra.’’ Moreover, 
the large sized perithecia and numerous appendages are not invari- 
ably found in ‘JZ. pulchra”’ itself; in the type specimen there 
occur side by side with perithecia 130 # in diameter, with 16-20 
appendages, smaller ones (containing ripe asci) go y# in diameter, 


with only 6 appendages. 
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M. quercina (Schwein.) Burr. is maintained as a species by 
Burrill in Ellis and Everhart’s N. Amer. Pyrenomycetes. This 
species on American oaks has been built up out of Zryse¢phe quer- 
cina Schwein., Aficrosphacra extensa Cooke and Peck, and JZ ad- 
breviata Peck. 

M. abbreviata Peck, occurring on certain oaks, was described 
279)as “allied to IZ Hedwigit |= J. alni|, from which it is sep- 
arated because of the short scabrous appendages.”’ These char- 
acters prove wholly insufficient to distinguish this form, and “ Jf 
abbreviata’’ may safely be considered a synonym of JZ. a/ni. 

MM. extensa Cooke and Peck, however, is a marked plant in its 
typical form with the long flaccid appendages, and althougn con- 
nected by intermediates with .J/. a/nz, I consider it is worthy of 
being separated as a variety. 

AZ. guercina (Schwein.) Burr. has always been recognized as a 
somewhat unsatisfactory species. Burrill, ¢. g., says (60, p. 29), 
“It must be acknowledged that it is well nigh impossible to dis- 
tinguish some forms referred to J/. a/uz from certain specimens 
placed under J/. guercina, except by reference to the host-plants.”’ 
By separating J/, extensa as a variety, and uniting the other forms 
on oaks with J/ a/u, from which they do not differ except in 
occasionally showing a slightly more elaborately branched apex, 
we get a more natural arrangement of the American forms of 
Microsphacra on Quercus. 

MM. densissima (Schwein.) Cooke and Peck (91) must certainly 
be referred to J/. a/nz. The plant is thus described : ‘‘ Hyphasma 
very dense, between filamentose and himantioid, indefinite suborbi- 
cular patches %-2 in. broad, somewhat radiating at the margin, 
persistent ; concepticles few, scattered ; appendages 6-10, sporangia 
4-8 ; sporidia 8. Remarkable for the definite orbicular patches of 
mycelium. On leaves of Quercus.’’ In Cooke and Peck’s type 
the persistent mycelium forms definite suborbicular spots on which 
the perithecia are seated; in all other respects the characters 
shown are those of ordinary JZ a/nz. Curiously in the specimen 
of “ Erysiphe densissima’’ from Schweinitz’s herbarium, in Berke- 
ley’s herbarium at Kew (which is identical in other respects with 
Cooke and Peck’s specimen, and is accepted as the same species 
by Cooke), the mycelium is completely evanescent. It is quite 
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certain that in AZ. a/nz, as in many species of the Erysiphaceae, the 
mycelial characters are too variable to be of any systematic value. 
In an interesting series of specimens in the Kew Herbarium, from 
the herbarium of W. R. Gerard the mycelium on some leaves is 
persistent in suborbicular patches, on other leaves subpersistent 
and more or less effused, finally on others the mycelium is wholly 
evanescent and the perithecia are seated on the discolored patches 
of the leaf. Occasionally, too, on other hosts than Quercus, AT. 
alni shows a persistent mycelium forming definite spots as is seen in 
certain specimens on [7durnum, Alnus, etc. The definite subor- 
bicular patches of persistent mycelium could not therefore, even if 
constant, be considered as distinctive of “ J/7. densissima.,”’ 

Howe's plant, originally published as JZ. sparsa in the Journal 
of Botany (g1) and later (168) as J/. wburni (Schwein.) agrees 
with specimens of Arysifhe viburnt Schwein. from Schweinitz’s 
herbarium, and does not differ from ordinary J7. a/uz. The same 
is the case with &. ceanothi Schwein., £. syringae Schwein., J7. 
platani Howe, and J/. nemopanthis Peck. 

I. Ravenel Berk. (on Gleditschia triacanthos), since its publi- 
cation in Grevillea in 1876, has been kept distinct as a species by 
all authors, but neither in the type-specimen at Kew, nor in the 
numerous specimens so-named in American collections that I have 
examined, can I find any characters separating it from J/. adn. 
Often the apex of the appendages is only 3 times dichotomously 
branched (the tips of the ultimate branches are always regularly 
recurved) and the plant is then identical with the usual European 
forms of J/7. a/ni; frequently, however, the apical branching is 
more elaborate, sometimes even extremely ornate, and then re- 
sembles that of American forms of J/ a/nz on Quercus, Cornus, 
etc. In the type-specimen the appendages are colorless, or some- 
times tinged amber-brown at the base. Burrill says ‘“‘ appendages 
usually hyaline, occasionally colored for a distance, the color end- 
ing at an abrupt line like a septum.’”’ As mentioned below 
the occurrence of partially colored appendages is found sporadically 
in many forms of JZ a/ni, and no systematic value can be attached 
to this character. 

NM. semitosta Berk. & Curt., on Cephalanthus, has, since its pub- 
lication in Grevillea in 1876, been maintained as a distinct species by 
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American authors. Examination of Berkeley & Curtis’ type in the 
Kew Herbarium shows the fungus to have these characters : “ per- 
ithecia 75-100 yt in diameter, appendages 5-9, 34 to slightly longer 
than the diameter of the perithecium, with the tips of the ultimate 
branches, when mature, distinctly recurved ; asci and spores as in 
JI. aln. The appendages are mostly tinged amber-brown in the 
lower half, and under low magnification there often seems asharpline 
of demarcation between the colored basal part and the colorless up- 
per portion. This appearance however, is due merely to the presence 
of air in the colored basal part, and is common to several species 
of Wicrosphacra and Uncinula. Sometimes, however, the appen- 
dages are faintly colored throughout, and the plant then shows much 
resemblance to ‘.J/. erineophila Peck,” a form discussed below. 
Apart from the more or less colored appendages the form on 
Cephalanthus is quite similar to many examples of JZ a/ni on 
other hosts, especially to the small form called by Leveille “ JZ 
Hedwigu,”’ 

Burrill & Earle (61, p. 414) in their key to the genus J/cro- 
sphacra place /. semitosta is the section ‘* Tips of the appendages not 
recurved,” and .J/, a/uz in the section ‘ tips recurved when mature.” 
Burrill, too, says of J7. semztosta, “‘ tips obtuse not recurved.’ The 
mature apex, however, certainly shows recurved tips, and is, in all 
the specimens I have seen, quite similar in all respects to that of 
AT. alni, 

It is worthy of note that Burrill says “ primary branches 
long’’; so that it appears that the form on Cephalanthus sometimes 
shows the same kind of variation from the type as do the Japanese 
forms mentioned later. 

The only peculiarity, then, that distinguishes J/ semtosta 
is the more or less colored appendages. This character is, I am 
quite convinced, insufficient to separate it from J/. a/nz, being one 
which, in the forms of this species, cannot be considered of any 
systematic value. In specimens of J/ a/nit on Carya sulcata 
(Urmeyville, Indiana, Coll. E. M. Fisher, 1890. Ex-Herb. U.S. 
Dept. Agric. n. 1148 (specimen now in the Kew Herbarium)) the 
appendages are usually colorless, or only fairly tinged, but occa- 
sionally here and there one appendage shows a sharply marked off 
colored basal part like that which occurs in the Cepha/anthus form. 
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In certain specimens of J/ alumi on Victa Americana (usually 
named “1/7. Ravenel’? in herbaria) just the same occasional color- 
ing of the appendages is found. In otherwise typical specimens of 
M. alni on various hosts I have frequently met with an occasional 
colored appendage, ¢. g., in certain specimens on /7Vatanus occiden- 
talis the coloring is limited by a septum-like line exactly as in 
“VW. semitosta”’ ; and the same is the case, although rarely, with 
examples on /etu/a alba, where the coloring may extend to three- 
quarters the length of the appendage. 

M. erineophila Peck * is another with colored appendages which 
cannot, it appears, be considered distinct from J/. a/nz ; Peck, in the 
original description, says ‘‘closely related to J/ penicillata [M. 
alu’ |, of which perhaps it may be a mere variety, but it is readily 
distinguished by its colored appendages and nucleated spores.” 
The ‘‘ nucleate’’ appearance of the spores may be safely disre- 
garded as a character, and we have then only the colored appendages 
as a supposed distinctive character separating the plant from J/. a/nz. 
Relying on this point, subsequent American authors have kept up 
NM. erincophila as a distinct species. I cannot follow this arrange- 
ment. In the first place, as mentioned above, we find quite com- 
monly in ordinary .J/. a/nz the base of the appendages becoming 
colored, and in the form described as ‘ J/. semztosta’’ the color 
usually reaches to half the length of the appendage. In a form of 
M. alnt on Carya alba (Rab.-Wint.-Pazsch. Fung. Eur. 3953) the 
perithecia are exactly similar in size, and in the number and length 
of the appendages, to those of “ J/. ertncophila,” but as regards the 
coloring of the appendages are intermediate. The appendages of 
some perithecia are quite colorless, of others tinged amber brown 
throughout. If we were to separate the form ‘ J/. ertncophila”’ 
from J/. a/ni, the plant on Carya alba would certainly have to be 
included under the former—the appendages consequently would 
have to be considered as varying from colorless to colored, and in 
the former case the plant would only be characterized by the small 
size, short appendages, etc.—characters which, as we have seen in 
the case of I. Hedwigii, are quite insufficient. 

With regard to JZ. erineophila on Fagus ferruginea there 


seems some connection between the coloring of the appendages 
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* On ‘* erineum ’’—galls on the leaves of Fagus ferruginea. 
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and the occurrence of the fungus on the ‘‘erineum,”’ as we finda 
form of J/. a/uz with uncolored appendages, but otherwise cer- 
tainly indistinguishable, on the leaves of the same host-plant when 
no galls are present. 

On the other hand, the coloring-matter appears in the ap- 
pendages of J/. a/zz on other hosts without the occurrence of 
galls. This is well seen in the curious form of J/. a/nz on Corylus 
rostrata, var. Mandshurica (more fully referred to later on), and 
also in a very interesting specimen (now in the Kew Herbarium) 
sent to me by Professor Galloway from the Herbarium of the U. 
S. Dept. of Agriculture. This specimen was labelled ‘17. semitosta 
B. and C. on Cephalanthus occidentahs Needham, Indiana. E. M. 
Fisher, September, 1890, No. 1154.’ The material consists of 
four leaves; three of these have traces of ‘erineum”’ on them, 
while the fourth is quite free. On all the leaves, however, the 
perithecia have appendages which are colored throughout, exactly 
as in “I/. ertncophila,” with which the fungus often agrees in all 
characters. On the three leaves where galls are present, the 
perithecia, unlike those of ‘J/ erzncophila”’ on Fagus ferruginea 
are scattered over the surface, and occur only rarely, probably 
only accidentally, on the galls. Sometimes the appendages are 
longer (twice the diameter of the perithecium), and the apical 
branching shows signs of becoming more widely forked, when-we 
are reminded of the form on Cory/us rostrata, var. Mandshurica. 

In conclusion it is seen from the above remarks that we have 
in the series of forms of J/ a/nz ones that show a colored base to 
the appendages, others in which the appendages are colored half 
way (‘‘J7. semitosta’’), and finally those in which the color reaches 
to the commencement of the apical branching (‘“J7. er7neophila,” 
and certain forms on Cory/us rostrata, var. Mandshurica, and Cepha- 
lanthus occidentalis) 1 feel convinced, therefore, that in J/ a/ni the 
absence or presence of color in the appendages must be regarded 
as a character of no systematic value. 

Nor can we regard JZ erincophila as a “ biological species” 
dependent on the gall (as is perhaps the case with Sphaerotheca 
phytoptoph la), since we find the same form occurring on leaves of 
Cephalanthus occidentalis free from the ‘ erineum.”’ 

M. alni occurs apparently only very rarely on the host plant 
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Menispermum Canadense, The form on this host-plant has been 
described as a distinct species, J/. menispermi E. C. Howe. 

Burrill (60), in his critical work on the American species of 
Microsphaecra, has maintained J/. menispermi as a distinct species. 
“Remarkable for the variation in structure and size. In some 
perithecia only one ascus is found, while in others in the same 
microscopical preparation at least seven have been seen. The 
appendages on a single perithecium are somewhat equal in length, 
but are often exceedingly variable in the division of the tips. 
Sometimes there is only a single fork with two equal, straight, 
obtuse branches, and again, the exceedingly ornamental tips fill 
the field of the microscope with its complex scroll-work.”’ 

Iam indebted to Professor Underwood for sending me an 
authentic specimen of .J/ menispermi from the Ellis Herbarium. 
Examination of this specimen (now in the Kew Herbarium) showed 
that without doubt the fungus must be referred to J/. a/nz, and, 
judging from this specimen alone, it cannot be considered even a 
marked form of this variable species. The specimen showed these 
characters, mycelium evanescent, perithecia more or less scat- 
tered, 100-135 4 in diameter, appendages 12-20, about equalling 
the diameter of the perithecium, colorless, apex 4—6 times closely 
and regularly dichotomously branched, tips of ultimate branches 
regularly and distinctly recurved, asci 4-8, spores 4-8. The 
branching of the apex of the appendages is often very ornate, but 
corresponds exactly with that of many common American forms 
of JZ a/nz. From some of the characters given by Burrill in his 
description—v. ¢., appendages sometimes seven times the diameter 
of the perithecium—it seems just possible that some other plant 
may have been under observation. However this may be, it is 
safe to consider J/. menispermi KE. C. Howe as a synonym of JZ. 
alni, as is seen by the characters shown by these authentic speci- 
mens (collected by Howe), which agree, moreover, exactly with 
Howe’s original description. 

There is a specimen in the Kew Herbarium labelled “J/cro- 
Sphaera, on Populus, New York, Gerard, 130.’ The fungus on this 
is VW. aéni, and the host-plant P. grandidentata. M. alni has not 
been reported on /opu/us, and in the present case I feel doubtful 


whether the perithecia originally grew on the leaves, or have 
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simply adhered to them. A few perithecia of Phylactinia corylea 
occur also. 
Professor Miyabe has sent me specimens (now in the Kew Her- 
barium) of two very interesting forms of J/ a@/xz from Japan. 
These specimens, while certainly belonging to J/. a/nz, are valu- 
able in showing what marked variations occasionally occur. The 
first of these forms (on Ligustrum medium) has often quite colorless 
appendages and the compact apical branching characteristic of JV, 
a/ni, in many perithecia, however, the apex of some of the ap- 
pendages forks widely, the primary branches being sometimes quite 
long. Not infrequently, also, the appendages are colored brown 
near the base, and a few perithecia were observed in which the 
color, although faint, reached to the base of the apical branching, 
The other form, on Corvlus rostrata, var. Alandshurica is more re- 
markable, and, taken by itself, might certainly be considered dis- 
tinct. The appendages of most perithecia are rather long, often 
twice the diameter of the perithecium, and are multiseptate and 
uniformly colored brown to the commencement of the apical 
branching. The apical branching is rather irregular, the primary 
branches being frequently long. Nevertheless, even in this form 
with usually strongly colored appendages, we get occasionally 
colorless appendages, and a small compact apex branched in the 
normal manner for J/. a/uz. The wide branching of some of the 
appendages of these two forms tends to connect them with the var. 
divaricata, While the quite sporadic appearance of colored append- 
ages shows that, in J/ a/ni, no value can be attached to this 
character. 

Magnus (227) in an interesting and well-illustrated paper on 
the forms of ‘7. a/ui, comments on the curious fact that this 
species is abundant on Syviuga vulgaris in North America, while 
no record exists of its occurrence on this host in Europe. 


Var. lonicerae (DC.) [Figs. 19-22] 


Erysiphe lonicerae DC. Fl. Fr.6: 107. 1815; Tul. Sel. Fung. 
Carp. 1: 205. pl. 2. f. 4. 1861. 

Alphitomorpha divaricata, var. lonicerae Schlecht. Berl. Ges. 
Nat. Freund. Verh. 1: 49. 1819. 
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Erysibe dtvaricata, var. lonicerae Lk.; Willd. Sp. Pl. 6: 113. 
1824. 

Erysiphe penicillata, var. lonicerae Fr. Syst. Myc. 3: 244. 1829. 

E. divaricata, var. lonicerae Duby, Bot. Gall. 2: 871. 1830. 

E. divaricata Lk.; Johnst. Fl. Berw. 2: 142. 1831. 

Alphitomorpha penicillata, var. caprifoliacearum Wallr. Fl. Crypt. 
Germ. 2: 754 (partim). 1833. 

Erysiphe penicillata Kickx. Fl. Crypt. Env. Louv. 138 (par- 
tim). 1835; Berk. in Sm. Engl. Fl. 5: 327 (partim). 1836. 

Erysibe penicillata, var. caprifoliacearum Rabenh. Deutsch. 
Krypt. Fl. 1: 236 (partim). 1844. 

Microsphacra Ehrenbergu Lev. Ann. sci. nat. III. 15: 155. 
pl. 8. f. 22 (sub Calocladia}. 1851; Sace. Syll. Fung. 1: 14, 
1882; Wint. in Rabenh. Krypt. Fl. Deutschl. 1°: 39. 1884; 
Karst. Act. Soc. Faun. Fl. Fenn. 2: 92. 1885; Schroet.; 
Cohn’s Krypt. Fl. Schles. 3: 244. 1893; Jacz. Bull. l’Herb. 
Boiss. 4: 748. 18960; Oudem. Rev. Champ. Pays.-Bas. 2: 93. 
1897. 

M. Duby Ley. Ann. sei. nat. TT. 15: 158. pl. 9. 6 26 (sub 
Calocladia). 1851; Sacc. Syll. Fung.1: 10. 1882. 

Calocladia threnbergu Lev.; Dietr. Blick. Crypt. Ostseeprov. 
336. 1856; Karst. Myc. Fenn. 2: 195. 1873. 

Microsphacra lonicerae (DC.) Wint. Rabenh. Krypt. FI. 
Deutschl. 1°: 36 (excl. syn. £. abnormis Duby). 1884; Karst. 
Act. Soc. Faun. Fl. Fenn. 2: g1. 1885; Schroet. ; Cohn’s 
Krypt. Fl. Schles. 3: 243. 1893; Jacz. Bull. Herb. Boiss. 4: 
747. 1896; Oudem. Rev. Champ. Pays.-Bas. 2: 89. 1897. 

Exsicc.: Bri. & Cav. Fung. par. 71 ; Desmaz. Pl. Cr. Fr. ed. 
I, ser. I, 1111, *ed. 2, ser. I, 511; Kunze, Fung. Select. Exsicc. 
319; Sacc. Myc. Ven. 891; de Thum. Myc. univ. 450, 1056; 
Roumeg. Fung. Gall. Exsicc. 767, 827, 1540, 3938; Syd. Myc. 
March. 735, *3722, *3919; Rehm. Ascom. 349, 847; Zopf. & 
syd. Myc. March. 83; Westend. Herb. Crypt. Belg. 1388; and 
112 (a only) (in Herb. Jard. bot. Bruxelles), de Thtim. Fung. 
austr. 135; Oudem. Fung. Weerl. Exsicce. 154; Fekl. Fung. 
Rhen. 696; Rab.-Wint. Fung. Eur. 2651; Rab. Fung. Eur. 
*550; and 296 sub IZ. Hedwigit; *Erikss. Fung. par. scand. 
exsicc. 144, 235; Rab. Herb. Myc. ed. 2, 473. 
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Amphigenous ; mycelium usually subpersistent and effused 
over the surface of the leaf, or forming patches, sometimes evanes- 
cent; perithecia gregarious or scattered, globose, depressed, very 
variable in size, 60-105 / in diameter, cells 8-14 4 wide ; append- 
ages 4-30, 3, to twice the diameter of the perithecium, colorless, 
smooth, aseptate or rarely I-septate and brownish towards the 
base, thin-walled above, becoming thick-walled towards the base, 
apex 3-4 times more or less closely dichotomously branched, 
(rarely trichotomously branched in the branching of the first and 
second orders), tips of the ultimate branches mostly straight, 
occasionally one here and there recurved ; asci 2—7, usually about 
4, broadly ovate to globose, 40-56 x 34-48 4, with or without a 
short stalk ; spores 3-6, 20-24 x I0-I2 


Hlosts.—Lonicera alpigena, L. Caprifolium, L. flava, L. hispida - 


(95), L. zmplexra, L. lutea, L. nigra, L. Periclymenum, L. tata- 
rica, L. Nylosteum, Syringa vulgarts (3) (227). 

Distribution. —EvRore: France, Belgium, Netherlands, Ger- 
many, Switzerland, Italy, Austria-Hungary, Sweden, Finland, 
Russia. 

The present plant differs from JZ, a/v only in the usually more 
loosely branched apex, with the tips of the ultimate branches for 
the most part straight, with occasionally one here and there re- 
curved. At first view, one is inclined, from analogy, to consider 
these few recurved tips as the mature form, and to dismiss the 
straight ones as immature. Examination of considerable material 
shows, however, that this view cannot be taken, and that the re- 
curved form is really in the present plant the exceptional one. 

The extreme form of the var. /ovicerae with a loosely and rather 
vaguely branched apex, with the ultimate branches more or less 
unequal, and their tips all straight, is very different from typical 
M. alni with its compact apex and regularly recurved tips. This 1s 
the form described by most authors, who consequently place the 
plant in the section of the genus characterized by having the tips 
of the ultimate branches not recurved. Léeveillé describes this 
form (under the name of JZ Dudyz), and figures the apex of the 
appendages as very unlike that of J/7. a/uz. Nevertheless, in the 


’ 


two specimens of “ JZ, Dudyi,” on Lonicera Caprifolium and L. 
Xylosteum, at Kew, from this author’s herbarium, some perithecia 
may be found in which the appendages have the tips of the ulti- 


mate branches distinctly (although only here and there) recurved. 
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Leveillé described the plant on Lovnicera tatarica as a distinct 
species—JZ. Ehrenbergu, but it is certainly not distinct from that 
on L. Caprifolium, etc. Specimens on L. ¢atarica have, perhaps, 
more often recurved tips here and there, and a slightly more com- 
pact branching of the whole apex, and shorter appendages than 
those on L. Caprifolium, etc., but these characters are certainly 
not invariable, and are, besides, frequently met with in, e. ¢., the 
plant on LZ. Xy/osteum, which has always been referred by authors, 
including Leveille, to Daudyz. 

The size of the perithecium and number of the appendages 
are very variable; I have seen perithecia, side by side on a leaf, 
70 # in diameter with 5 appendages, and 105 # in diameter, with 
22 appendages. 

The var. /onicerae is confined to Europe ; the numerous records 
of the plant on species of Lonicera in America all refer to typical 
M. alm. This is the case with Cooke and Peck’s record of 
“VW. Dubyi”’ in the Journal of Botany (go, p. 13); with Peck’s 
records in the 26th and 29th Reports of the N. York St. Mus. 
(278 and 280) on Lonicera glauca, etc., and Saccardo’s record of 
“M. Duby:”’ from North America on L. parviflora. In these 
American specimens, and in the numerous other ones that I have 
seen in herbaria (including one named “J/. finttima Howe,” in 
the Kew Herbarium), the fungus clearly belongs to JZ a/ni, and 
shows no approach whatever to the var. /onicerae of European 
honeysuckles. The apex is very ornate with regularly and dis- 
tinctly recurved tips, in fact, many of the specimens show exactly 
the same elaborate type of branching as that of ‘“ JZ pulchra,”’ a 
form of JZ. alni on Cornis alternifolta. 

The present plant can scarcely claim a higher rank than that 
of a variety of JZ a/ni. Not only do we frequently find some of 
the tips of the ultimate branches here and there recurved, but fur- 
ther proof of affinity with JZ. a/uz is shown by the occurrence, al- 
though only very rarely, of an apex in which all the tips are re- 
curved, and which taken by itself, would pass for that of JZ. a/nz. 
This is found, e. g., in the specimens in Oudem. Fung. Neer. 
Exsicc. no. 154. 

As we know that JZ a/mi is an extremely variable plant, all 
the above facts lead us to the conclusion that this species has pro- 
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duced on European honeysuckles a variety, /omcerae, charac- 
terized by a slightly different branching of the apex, but which 
occasionally shows signs of reverting to the type. 

It is, perhaps, of interest to note that in an immature condi- 
tion, the apex of the appendages of JZ a/ni, is often exactly sim- 
ilar to the mature apex of the var. /onicerae. 

Allescher (3) has recorded ‘“‘ Jicrosphaera Ehrenbergiit’’ on 
Syringa vulgaris from Bavaria, and has stated that the Syringa 
affected stood in the immediate neighborhood of a bush of Loniccra 
tatarica attacked by the same fungus. Magnus (227, p. 68) has 
confirmed the identification, and considers the case to afford con- 
clusive proof that the variety /onicerae (= M. khrenbergit) has 
here passed over from the Lovnicera to the Syringa. The figure 
which Magnus gives (loc. cit., /. 76) certainly seems to represent 
the apical branching of the var. /onicerae rather than that of J. 
alni proper, a species which occurs very commonly on Syrixga in 
North America. 

The present variety /owicerae has hitherto been supposed to be 
the only J/icrosphaera which occurs on Lonicera in Europe ; the 
occurrence of J. alut, var. divaricata on Lonicera caerulea in Italy 


is noted later. 
Var. divaricata (Wallr.). [Figs. 23-26] 


Alphitomorpha divaricata Wallr. Berl. Ges. Nat. Freund. Verh. 
I:39. 1819; Wallr. Fl. Crypt. Germ. 2:754. 1833. 

Erysibe divaricata, var. frangulae Lk.; Willd. Sp. Pl. 6: 113. 
1824. 

E. divaricata (Wallr.) Schlecht. Fl. Berol. 2 : 169 (partim). 
1824; Rabenh. Deutschl. Krypt. Fl. 1 : 236 (excl. syn. Z7yszphe 
Daphnes Duby). 1844. 

Erysiphe penicillata, var. rhamni frangulae Fr. Syst. *Myc. 
3: 244. 1829. 

fk. divaricata, var. frangulae (Lk.) Duby, Bot. Gall. 2 : 870. 
1830. 

k:, divaricata (Lk.) Secret. Mycogr, Suisse, 3 : 653. 1833. 

Microsphaera divaricata Lev. Ann. sci. nat. III. 15: 155. 
pl. 8. f. 18 (sub. Calocladia). 1851; Sacc. Syll. Fung. 1: 11. 
1882; Wint. Rabenh. Krypt. Fl. Deutschl. 17:38. 1884; 
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Karst. Act. Soc. Faun. Fl. Fenn. 2: 91. 1885; Schroet.; Cohn’s 
Krypt. Fl. Schles. 3: 242. 1893; Jacz. Bull. l’Herb. Boiss. 
4:749. 1896. 

Calocladia “divaricata Lev.; Dietr. Blick. Crypt. Ostseeprov. 
335. 1856; Karst. Myc. Fenn. 2: 195. 1873. 

Exsice.: Fekl. Fung. Rhen. 689; Syd. Myc. March. 


, 
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Karst. Fung. Fenn. Exsice. 279; de Thum. Myc. univ. 21 
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Roumeg. Fung. select. exsice. 4758; *de Thum. Fung. austr. 
140; *Westend. & Wall. Herb. Crypt. Belg. 1387; *Erikss. Fung. 
par. scand. 141 ; *Erbar. Critt. ser. 1, 142 (sub Aryszphe loni- 
cerae). 

Amphigenous; mycelium evanescent or subpersistent and 
more or less effused, or forming definite patches ; perithecia gre- 
garious or scattered, variable in size, 72—136 #% 1n diameter, cells 
10-18 # wide ; appendages 4-16, 11%-5 4, usually 3-4 times the 
diameter of the perithecium, flaccid when long, smooth, thin-walled 
above, becoming thick-walled at base when nature, colorless and 
aseptate, or I—3-septate in the lower half, and then usually dark 
brown towards the base, apex 2—4 times dichotomously branched, 
primary branches usually long, divergent, and often recurved, tips 
of ultimate branches recurved ; asci 3—7, broadly ovate to globose, 
usually very shortly stalked, 28-48 x 30-38 4; spores 4-6, 18-23 
X Q-I2 us. 

Hlosts.—Lonicera caerulea, Rhamnus krangula. 

Distribution. — Europe: France (307), Belgium, Germany, 
Italy, Austria-Hungary, Denmark, Norway, Sweden, Finland, 
Russia. 

In its extreme form, when the appendages are long, and the 
apex is divided into long primary and secondary recurved branches 
(Figs. 24-26), the present plant seems distinct enough from JZ. 
ani to claim the position that all recent authors give it as a 
distinct species. But in the forms where the appendages are 
shorter—sometimes only 1 1% times the diameter of the perithecium, 
the branching of the apex not unfrequently becomes closer (Fig. 
23), and a relationship with J7. a/u is then at once apparent. 
Nevertheless, it would perhaps be possible to consider JZ. divaricata 
specifically distinct from J/. a/nz if we confined ourselves to the 
study of European examples of the latter, relying for specific 
characters on the longer, flaccid appendages with a loosely- 
branched apex in distinction to the short, more or less rigid ap- 
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pendages with a much more closely and regularly branched apex 
of J. alni. 

The study of American examples of JZ. a/niz, however, at once 
shows us that we have long-appendaged forms certainly connected 
with this species; it is impossible, ¢. ¢., in face of the numerous 
intermediates, to regard the plant described as J/. exc/usa Cooke 
and Peck (a form with very long appendages) as anything but a 
well-marked variety of J/. a/nz. 

More than this, there occurs in America a plant on | accinium, 
etc., described as J/. vaccinia, but which must also be regarded as 
a variety of J/. a/nz in which we occasionally find much the same 
kind of apical branching as in the var. divaricata. It is even possi- 
ble that it will eventually be found necessary to unite the American 
variety vaccinti with the European var. dvaricata. 

Considering these facts, we are forced to the conclusion that 
in America, where the species is apparently more abundant than 
in Europe, J/7. a/nz has varied and produced long-appendaged 
varieties on several host plants, while in Europe only one very 
similar variety has been produced on Rhamnus lrangila. 

A further proof of the relationship of the present plant with J7, 
alni is afforded, by the Japanese specimens of J/. a/ni on Corylus 
vostrata, var. mandschurica, which frequently show a _ loosely- 
branched apex with spreading branches. 

Speshnew (338) records J/. divaricata on Rhamnus cathartica 
from Transcaucasia. As this plant is a common host for J/. a/uz, 
it will be best to wait for confirmation before accepting this record 
of the occurrence of dvaricata in Asia, on a new host-plant. 

Since the above remarks were written I have seen examples— 
one in the Herbarium of the British Museum (South Kensington), 
and one in the Herbarium of the Florence Museum, of the speci- 
men no. 142 (1142) inthe Exsiccati ‘ Erb. Critt. Ital. ser. 1.” 
(Part of the latter specimen is now deposited in the Kew Her- 
barium.) These specimens are labelled *‘ Avysiphe lonicerae,”’ and 
the host plant is Lonicera caerulea. The fungus, however, is not 
the species named (which is described above, as JZ alni, var. 
lonicerac) but belongs to the present variety advaricata. 

These examples on Louicera coerulea have long flaccid append- 
ages, 4-7 times the diameter of the perithecium, with often the 











RRO PES, 





REIT HLF T IED SUR 








AI BOM oe, 








ee ARRON RT 











MICROSPHAERA 149 


characteristic apical branching of typical avaricata ; sometimes, 
however, the branching is slightly more compact. 

This occurrence on a species of Lowzcera is extremely interest- 
ing, as it has been hitherto supposed that the var. adivaricata was 
absolutely confined to Rhamnus Frangula, and that the only plant 
which occurred on Lonicera in Europe was J/. alnt, var. lonicerae. 


Var. vaccinii (Schwein.). 

Lrysiphe vaccinu Schwein. Syn. Fung. Am. Bor. 270. 1834; 
Sace. Syll. Fung. 1: 21. 1882. 

Microsphaera vaccinu Schwein. Cooke & Peck Journ. of Bot. 
I]. r: 13. 1872; Peck, Reg. Rep. 23: 65. 1873; Sacc. Syll. 
Fung. 1: 13. 1882; Burr & Earle in Bull. Ill. State Lab. Nat. 
Hist. 2: 417. 1887; Atkins. Journ. Elisha Mitch. Sci. Soc. '7: 70. 
1891; Burr. in Ell. & Everh. N. Amer. Pyren. 25. 1892. 

JT. elevata Burr. ; Bull. Ill. State Lab. Nat. Hist. 1: 58. 
pl. 2. f. 4. 5. 1876; Sacc. Syll. Fung. 1: 770. 1882; Burr & 
Earle, Bull. Ill. State Lab. Nat. Hist. 2: 427. 1887; Sacc. Syll. 
Fung. 9g: 369. 1891; Burr.; Ell. & Everh. N. Amer. Pyren. 
26. 1892. 

Exsicc.: Ell. North Amer. Fung. 430; Rab.-Wint. Fung. 
Eur. 3539; *Seym. & Earle, Econ. Fung. 145; *Ell. & Everh. 
Fung. Columb. 506. 

Epiphyllous, rarely amphigenous ; mycelium persistent, very 
thin and effused over the upper surface of the leaf, or forming ir- 
regular patches, sometimes completely evanescent; perithecia 
globose or globose-depressed, more or less scattered, very variable 
In size, 70-145 yw in diameter, cells 10-20 » wide; appendages 
4-22, 214-8 times the diameter of the perithecium, rather delicate 
and thin (about 5 “ wide), sometimes slightly angularly bent, 
flexuose, flaccid, colorless or occasionally amber-brown at the base, 
smooth or sometimes slightly rough towards the base or for most 
of the length, aseptate thin-walled above, becoming thick-walled 
below when mature, apex 2-4 times dichotomously branched, 
branching variable, sometimes very close and compact, sometimes 
widely forked, with the primary branches long and occasionally 
recurved, tips of ultimate branches regularly and distinctly re- 
curved ; asci 2-16, 45-72 x 28-38 yp, ovate or ovate-oblong, with 
or without a short stalk ; spores 4-6, 18-22 x 10-13 v. 

Hosts —Andromeda sp., Catalpa bignonioides, C. speciosa, 


Epigaea repens, Gaylussacia resinosa, Lyonia paniculata (371), 
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Vaccinium Canadense, V. Myrtillus, vars. macrophyllum and miicro- 
phyvllum (151), 1. Pennsylvanicum, V. vacillans. 

Mistribution.—NORTH AMERICA: United States—New Hamp- 
shire, Massachusetts, Connecticut, New York, New Jersey, Mary- 
land, West Virginia, (249) North Carolina, Ohio, Michigan, In- 
diana, Alabama, Illinois, Wisconsin, Missouri, lowa, Wyoming. 
Canada—Ontario. 

The present plant is extremely variable in nearly all its char- 
acters, 

Schweinitz, in 1834, first described the plant as growing on 
Vaccimum Pennsylvanicum, as Erysiphe vaccinit; in 1872 Cooke 
& Peck described a plant on Vaccinium vacillans as Microsphaera 
vacciniu, giving £. vaccini Schwein. (partly) as a synonym. 

Burrill has maintained JZ. vaccinit (Schwein.) Cooke & Peck 
as a species, and has described the appendages as ‘‘ 6-20, hyaline, 
smooth, slightly colored at base, 2 or 3 to as many as 6 times the 
diameter of the perithecium, branching various, usually 3 or 4 
times forked, with the tips truncate or bifid, not recurved, occa- 
sionally more ornate, with tip distinctly recurved. This is a vari- 
able species not only in the character of the mycelium, but in the 
length and branching of the appendages. In most cases the tips 
are swollen and not at all recurved.”’ 

I am indebted to Professor Earle, Professor Ellis, Professor 
Underwood, and other American botanists for numerous speci- 
mens of the American forms of J/crosphaera on Vaccinium and 
Lpigaca. 

In the first place, it is evident, from the study of these, that it 
is incorrect to consider, as has been hitherto done in America, all 
the forms that grow on species of Vaccinium as belonging to 
“MM. vaccinu.’ On £. corymbosum the only fungus that I have 
seen is certainly to be referred to J/ a/ni type; this is, no doubt, 
the plant recorded by Cooke & Peck (90, p. 12) as “JZ /1tesi 
Lev. var. vaccinii.”’ 

On other species of Vaccinium, however, and on £figaca, the 
fungus differs from J/. a/wi in having long, very flaccid, thinner 

appendages, with the apical branching much more variable. Bur- 
rill’s description of the tips of the ultimate branches as ‘ truncate 
or bifid, not recurved’’ undoubtedly refers to the immature condi- 
tion only. 
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On the whole, the present plant appears clearly marked off 
from typical JZ. a/nz by the long fiaccid appendages, and their 
usually more irregularly branched apex. It is more difficult to 
separate it from J7, alu var. extensa. 1 do not think it advisable 
at present, however, to unite these two forms. In the var. vac- 
cinti the apex of the appendages is almost constantly more irregu- 
larly and widely branched than that of the var. extensa, indeed the 
primary branches are sometimes long, divergent, and slightly re- 
flexed as in the var. dvaricata. Inthe var. ertensa the apex is 
usually as ornate and as closely branched as in certain forms of 
typical 17, «/nz. It must, however, be mentioned that cases have 
occurred, although very rarely, where the apical branching of the 
var. vaccimu has been quite similar to that of the var. erfensa, and 
it is certainly possible that these two varieties will eventually have 
to be united. ; 

I feel no hesitation in considering JZ. e/evata Burrill, on Catalpa, 
as a form of the present plant. 

At first sight this form, which occurs on Catalpa bignontioides 
and C. sfeciosa appears to have these distinctive characters: 
smaller perithecia with fewer appendages, and a smaller more 
closely branched apex. The size the perithecium, however, is 
certainly variable, not only in this form on Ca/a/pa, where it ranges 
from 70-130 in diameter, but also in the plant on Vaccinium and 
Epigaea. In Cooke & Peck’s type of JZ vaccini at Kew, the 
perithecia, although varying between wide limits, average 115 4; 
in other specimens, ¢. g., those in Ell. N. Amer. Fung. no. 430, 
the perithecia are smaller, about 95 4 in diameter. In specimens 
on Lpigaea repens, in which the apical branching of the appen- 
dages is the same as that of the plant on Vaccinium, the perithecia 
are frequently only 85 ~ in diameter. As regards the number of 
the appendages, this is about 14 in Cooke & Peck’s type, in 
Ellis’ specimen fewer (7 or 8), and on £figaea frequently only 4 
or 5. Nor is the small compact closely-branched apex of the ap- 
pendages absolutely characteristic of the plant on Catalpa, as I 
have seen just the same characters in a specimen on Vaccinium 
(now in Kew Herbarium) sent to me by Professor Underwood. 
The same, small, compact apex is also seen in the plant on Gay- 
lussacia resinosa, which has been referred by all authors to J7/. 


VaCCINIL. 
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Var. extensa (Cooke & Peck). [Fig. 18] 
JT. extensa Cooke & Peck, Journ. of Bot. I]. 1: 12 1872: 


Peck, Reg. Rep. 25: 1873; Sacc. Syll. Fung. 1: 13. 1882. 

MV. guercina (Schwein.) Burr. ; Burr. & Earle, Bull. Ill. State 
Lab. Nat. Hist. 2: 424 (partim). 1887; Burr.; Ell. & Everh. 
N. Amer. Pyren. 28 (partim). 1892. 

A. guercina (Schwein.) Burr., var. extensa Atkins. Jour. Elisha, 
Mitch. Sci. Soc.'7: 72. 1891. 

Exsice.: Rab.-Wint. Fung. Eur. 5033; de Thuem., Myc. 
univ. 7560; Kellerm. & Swingle, Kans. Fung. 11. 

Epiphyllous ; mycelium persistent, effused or forming irregu- 
lar spots ; perithecia more or less densely gregarious, often forming 
floccose patches g0-140 y in diameter, averaging I15 yf; cells 
[0-20 «wide ; appendages 8-19, 214-6 times the diameter, of the 
perithecium, rather delicate, flexuose, flaccid, narrow (about 5 4 
wide), sometimes slightly angularly bent, usually smooth, occasion- 
ally rough at the base, colorless, aseptate, thin-walled throughout, 
or rarely becoming thick-walled towards the base, apex 3-5 times 
more or less closely dichotomously branched, tips of ultimate 
branches regularly and distinctly recurved; asci 3-8, ovate or 
broadly ovate, shortly stalked, 58-72 x 34-45 ~; spores 4-8, 
usually 6, large, 22-26 X 12-15 v. 

Hosts —Quercus alba, QO. discolor, Q. nigra, Q. palustris, Q. 
rubra. 

Distribution.—NoORTH AMERICA: United States—Massachu- 
setts, New York, Pennsylvania, New Jersey, North Carolina (9), In- 
diana, Illinois, Wisconsin, Missouri, Kansas. 

The variety exrtevsa differs from the type in the longer, narrower, 
flaccid appendages and slightly larger spores. The branching of 
the apex is not as arule different from that of certain forms of 
J/, ani, and is much closer and more elaborate than that of the 
var. vaccinii. Cases occur, however, although rarely, in which 
the manner of branching of the apex is the same in these two 
plants ; the var. vaccizzz can then be separated by its larger spores. 

The present plant was described as a species, J/, extensa, by 
Cooke & Peck, but there can be no doubt that it is too close to 
M. alni to be allowed this position. In its well-marked state the 

appendages are about 4% ttmes the diameter of the perithecium, 
flaccid, and narrow, and so appear very different from the stouter 
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(7 # wide), more or less rigid appendages of J/. a/ui. Certain 
specimens, however, especially some on Quercus alba, show all in- 
termediate stages between 7. a/nz, and the var. extensa, and in 
these it is clearly seen that as the appendages become shorter they 
become, far? passu, stouter, and gradually pass into those of ordi- 
nary 7. a/mt as it occurs on oaks. The specimens in Ellis’ N. 
Amer. Fungi, no. 429, show such intermediate stages between J/ 
alni and the var. extensa. 

Hosts.—Quercus aquatica, Q. laurtfolia, Q. nigra. 

Distribution.—NORTH AMERICA: United States—South Caro- 
lina, Alabama, Florida. 

The peculiar variation of growth shown in the axial elongation 
of the apex of the appendages constitutes a striking character at 
first sight (see Figs. 15-17), and one which might, if constant, be 
considered of specific value. 

The character, however, is certainly not invariable. On the 
perithecia of specimens belonging to the var. ca/ocladophora, we 
quite commonly find single appendages which show the same regu- 
larly dichotomous apical branching as that found in the forms of 
M. alnt on American oaks. 

On the other hand, in certain specimens of otherwise typical 
M. alni, we find a single appendage here and there showing the 
axial elongation characteristic of the var. calocladophora. As an 
instance of this may be mentioned the specimens in the Herbarium 
at the British Museum (South Kensington) labelled ‘“ J/. extensa, 
on fallen leaves of water oak. Quercus aguatica, Aiken, South 
Carolina. H. W. Ravenel, Nov., 1881,” and ‘ J/. pulchra’”’ on 
Cornus alternifolia. In both these specimens, among perithecia 
with appendages normal for .J/, a/zz, there occurs rarely a single 
appendage with the apex formed as in the var. ca/ocladophora. 

In the face of these connecting links on both sides, it is impossi- 
ble to consider the present plant as specifically distinct. Under- 
wood and Earle (371, p. 178) have some interesting remarks on 


this point. 
Var. calocladophora (Atkins.) [ Figs. 15-17] 


MW. densissima Ell. & Mart. Journ. Myc. 1: 101. 1885; Sacc. 
Syll. Fung. Addit. ad. Vols. 1-IV.: 2. 1886and g: 368. 1891. 
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NM. calocladophora Atkins, Journ. Elisha Mitch. Sci. Soc. 7: 73 
(cum icon.). 1891; Burr. in Ell. & Everh. N. Amer, Pyren, 29, 
1892; Sacc. Syll. Fung. 1: 253. 18695. 

kxsicc.: *Seym. & Earle, Econ. Fung. 179; Rab.-Wint, 
Fung. kur. 3538; Ell. & Everh. N. Amer. Fung., sec. ser. 1538; 
Rav. Fung. Amer. Exsicc. 625, sub JZ. extensa. 

Main axis of many of the appendages not dividing dichotomously 
at the apex, but growing on and bearing sets of opposite branches, 
which occasionally show the same axial elongation ; asci 62-75 
x 42-45 4; spores large, 24-28 x 12-15 uz. 


Var. ludens var. nov. [Figs. 27-30] 
Perithecia more or less densely gregarious ; appendages nu- 


merous, often crowded, about 1% times the diameter of the peri- 
thecium, usually flexuose-contorted or angularly bent, apex usually 
very irregularly and widely branched, 4-5 times dichotomous, pri- 
mary branches usually rather long, and those of the subsequent 
orders unequal and irregularly placed, with the tips straight ; some- 
times the branching is closer and more regular, with the tips dis- 
tinctly recurved ; asci and spores as in JZ. a/ni. 

Hosts.—Vicia Americana and vars. finearis and truncata. 

Distribution.—NortH AMERICA: United States—South Da- 
kota (Brookings (D. Griffiths, Aug. 1892) and Snoma (Griffiths 
and Carter, Aug. 1897)), Wyoming (French Creek, Williams and 
Griffiths, Aug. 1898). 

Among the duplicate specimens (now in the Kew Herbarium) 
sent to me from the fine collection of Erysiphaceae made by Grif- 
fiths in Dakota, Wyoming and Montana there are examples of a 
Microsphaera, growing on the species of I7cta named above, which 
are very difficult to place. 

Griffiths has named and recorded this J/crosphacra as M. dif- 
fusa. This led me to examine again all the material of JZ diffusa 
at my disposal, and to compare them with the present plant. 

From all specimens seen of JZ diffusa Griffiths’ plant differs 
in possessing, frequently, a recurved tip to the ultimate branches. 
Sometimes we find a single appendage with the tips all regularly 
and distinctly recurved, and the mode of branching of the whole 
apex not very unlike that of JZ a/ni, and certainly like that of 
some of its varieties, ¢. g., var. divaricata (Figs. 28, 30). On the 
other hand a large proportion of the appendages show an apical 
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branching of a very different type to that of JZ. a/ni ; the branch- 
ing being very lax and irregular, with straight tips to the ultimate 
branches (Figs. 27, 29). 

In the latter case there is much resemblance to JZ diffusa, 
but in that species we find the ultimate divisions (of the mature 
apex) forming long, rather slender, nearly parallel branches. 
These long ultimate branches are characteristic of JZ. atffusa, and 
are not found in the present plant, in which, moreover, as men- 
tioned above, we frequently find some appendages with recurved 
tips, another character which never occurs in J/. diffusa. 

The appendages of the present plant are usually angularly 
bent, or even more or less contorted ; this character together with 
that of the great variability in the apical branching, give much the 
appearance of a ‘“‘sport’’; but as the plant has been collected in 
three different localities on different host plants, it can hardly be 
dismissed as this. 

M. euphorbiae has the same curiously contorted appendages, 
but differs in the longer appendages, with very flexuous apical 
branching, etc. If we consider the bent appendages as a character 
of the first importance, the present plant should rank as a variety 
of JZ. euphorbiae rather than of JZ. a/niz; but it is possible that 
the more or less contorted growth of the appendages is due, in 
the present case, merely to the great crowding ot the perithecia 
and the consequent interlacing of their appendages. Moreover, 
in some perithecia the appendages are nearly or quite straight; 
this is, however, very exceptional. 

Except in the very variable nature of the apical branching, and 
the contorted appendages, the present plant does not differ from 
M. alni. 

The usually very lax and irregular apical branching certainly 
separates the present plant widely from the ordinary forms of JZ. 
a/ni, and it is only the occasional occurrence of appendages with 
recurved tips and a closer type of branching that has led to its 
being placed, with some hesitation, as a new variety under JZ. 
ani. 

It may be well here to review the position of these six vari- 
eties of JZ a/nt. In America we have the four varieties ex/ensa, 
calocladophora, vaccinit, and ludens. The position of these to the 


type may be stated as follows : 
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Var. extensa is a robust form produced on certain species of 
oaks, and in its extreme state is very distinct 1n the long flaccid 
appendages. The apical branching does not deviate from the or- 
nate type commonly found in American examples of .J7. a/ni on 
oaks. The spores appear to be distinctly larger. A complete 
series of intermediate forms exist connecting this variety with the 
type. 

Var. calocladophora is another robust form, similarly confined 
to certain American oaks. The distinguishing character is the 
axial elongation shown in the apex of most appendages. The 
spores are large. Connecting links, both on the side of the vari- 
ety and of the type, are occasionally found. 

Var. vaccinia differs from the two varieties mentioned above 
in the smaller spores, and in the variable nature of the apical 
branching of the appendages. The long, thin appendages and 
usually looser apex distinguish it from the type, although as the 
appendages tend to become shorter, they become stouter, with the 
apical branching more approaching that of .J/. a/nz. Certainly 
allied to the European var. adivaricata. 

Var. /udens occurs on Vicia Americana, and is known at once 
by the more or less contorted appendages, with very lax and vari- 
able apical branching. The tips of the ultimate branches are very 
frequently straight. 

The two European varieties are /owicerae and divaricata. 

Var. /onicerae.—This has perhaps some claim to be consid- 
ered a distinct species which has been evolved on species of Lom- 
cera in Europe, perhaps in the same way as J/. derderidis has on 
Berberis ; to this species, indeed, the present variety shows some 
affinity. On the other hand, relationship with J a/uz is shown 
in the fact that the characteristically straight tips of the var. /on- 
cerae are occasionally recurved as in this species. 

Var. divaricata.—This has hitherto been supposed to be con- 
fined to Khamnus Frangula ; asingle occurrence, however, on Lon- 
iccra nigra has been noted. Inits extreme form this variety is very 
different from any European forms of JZ. a/ni in the long, divergent, 
usually reflexed branches of the apex of the long appendages. 
Occasionally, however, the appendages are shorter, and the apical 
branching more like that of JZ a@/niz. Intermediate forms also 
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exist. This variety shows great affinity with certain forms of the 
American var. vaccinii. 

5. M. GROSSULARIAE (Wallr.) Lev.  [ Figs. 34, 37 and 43] 

Alphitomorpha penicillata, var. grossulariae Wallr.; Berl. Ges. 
Nat. Freund. Verh. 1:40. 1819; Wallr. Fl. Crypt. Germ. 2: 755. 
1833. 

A, grossulariae Wallr. Ann. Wett. Ges. 4: 236. 1819. 

Erysibe penictllata, var. grossulariae Lk.; Willd. Sp. Pl. 6: 
114. 1824; Rabenh. Deutschl. Krypt. Fl. 1: 236. 1844. 

Erysiphe penicillata, var. grossulariae Fr.; Syst. Myc. 3 : 244. 
1829 ; Duby, Bot. Gall. 2: 871. . 1830. 

k. peniclata Spreng.; Fl. Hal. 581 (partim). 1832; Berk. 
Sm. Engl. Fl. 5 : 327 (partim). 1836. 

Microsphacra grossulariae Lev. Ann. sci. nat. IJ]. 15 : 160. 
pl. 9. f. 25 (sub Calocladia). 1851; Cooke, Micr. Fung. 220. 
1865 ; Cooke, Handb. Brit. Fung. 2 : 649. 1871; Wint. Rabenh. 
Krypt. Fl. Deutschl. 1°: 37. 1884; Karst. Act. Soc. Faun. F1. 
Fenn. 2: 91. 1885; Burr. Ell. & Everh. N. Amer. Pyren. 24. 
1892; Schroet. Cohn’s Krypt. Fl. Schles. 3: 244. 1893; Jacz. 
Bull. ’ Herb. Boiss. 4: 747. 1896; Oudem. Rev. Champ. Pays.- 
Bas. 2:90. 1897. 

Calocladia grossulariae (Lev.) Dietr. Blick. Crypt. Ostseeprov. 
337. 1850. 

Lrysiphe grossulariae (Lev.) de Bary, Beitr. Morph. Phys. 
Pilz., 1: § xili, 52. 1870. 

Microsphaera Van-Bruntiana Ger. Bull. Torr. Club, 6: 31. 
1875; Sacc. Syll. Fung. 1: 14. 1882; Atkins. Journ. Elisha 
Mitch. Sci. Soc. '7: 71. 1891. 

Podosphaera grossulariae (Lev.) Quel. Champ. Jur. Vosg. 3: 
106. 1875. 

Exsicc.: Rab. Fung. Eur. 1044; Fckl. Fung. Rhen. 697 ; 
Roumeg. Fung. Gall. Exsicc. 1539, 2167; Syd. Myc. March. 
734; de Thiim. Fung. austr. 136, 460; Ell. N. Amer. Fung. 760, 
1324; Cooke, Fung. Brit. Exsicc. ed. sec. 284; Desmaz. PI. Cr. 
Fr. ed. 1, ser. I, 1110, *ed. sec., ser. I, 510; Vize. Fung. Brit. 
94; Flor. Gall. et Germ. Exsicc. 598; Rab.-Wint. Fung. Eur. 
3247; Rehm. Ascom. 849; *de Thim. Myc. univ. 2242; *EIl. 
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& Everh. Fung. Columb. 315; *Erikss. Fung. par. scand. 142: 
*Krieg. Fung. saxon. 725. 

Epiphyllous or amphigenous ; mycelium evanescent, or sub- 
persistent, thin and effused on the upper surface of the leaf; peri- 
thecia scattered to densely gregarious, globose-depressed, very 
variable in size, 65-130 # in diameter, cells 14-20 y wide ; ap- 
pendages 5-22, I-13, times the diameter of the perithecium, 
colorless, smooth, aseptate, thin-walled above, becoming thick- 
walled in the lower half, when mature, apex 4—5 times closely and 
regularly dichotomously branched, branches of the first and second 
orders very short, all the segments deeply divided (giving a some- 
what digitate appearance to the whole apex), ultimate branches 
forming a narrow fork, tips not recurved; asci 4-10, broadly 
ovate or oblong, usually with a very short stalk, 46-62 x 28- 
38 4; Spores 4-6, very rarely only 3, variable in size, 20-28 x 
12-16 vw. 

Hlosts.—Ribes floridum (6), R. Grossularia, R. nigrum (6), R. 
rotundifolium (6), R. sanguineum, Sambucus Canadensis, S. race- 
mosa and var. pubescens. 

Pistribution.—Evrore: Britain, France, Belgium, Netherlands 
(263), Germany, Switzerland, Austria-Hungary, Denmark, Sweden, 
Finland (196), Russia. 

AsIA: Japan. 

NorTH AMERICA: United States—Vermont, Massachusetts, 
New York, Pennsylvania, West Virginia (249), North Carolina 
(13), Ohio, Indiana, Alabama (12), Illinois, Wisconsin, Missouri, 
Kansas (386), Montana (6), California (159). 

A well-marked species in the deeply divided segments of the 
appendages. The branches of the first and second orders are very 
short, so that the divisions of the segments reach nearly to the 
center, giving a somewhat digitate and very characteristic appear- 
ance to the whole apex (see Figs. 34, 35). 

The American JZ Van-Lruntiana (on Sambucus Canadensts) is 
identical with the present species, although in the original descrip- 
tion the branches of the appendages are described as ‘truncate at 
their apices.’” When mature, however (Fig. 43), the branches 
are bifid in just the same manner as in JZ grossulariae, and the 
original description was no doubt taken from an immature appen- 
dage, such as is shown at Fig. 36, drawn from an American 
specimen. 
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M. grossulariae is confined in Europe to Azbes Grossularia ; in 
America it attacks severa] other species of Azées, and also, very 
frequently, Samdbucus Canadensis and S. racemosa. 

Professor Miyabe has sent me specimens on Sambucus racemosa 
var, pubescens trom Japan. This is the first record of the occur- 
rence of the species in <\sia. 

In Europe J/ grossulariae sometimes occurs in such quantities 
on cultivated gooseberries as to cause a disease. In the Journa| 
of the Board of Agriculture for 1898 (184) it is reported that this 
disease was very troublesome in England during that year, caus- 
ing the leaves of the gooseberry-bushes affected to shrivel and fall 
off. The following notes on prevention and remedies are given : 
“The leaves from infected bushes should be raked from under them 
and burnt. . . Any dead leaves remaining on infected trees should 
be picked off and burned, as far as possible. Where there is a 
sign of infection the leaves should be dusted thoroughly above 
and below with very finely powdered sulphur put carefully on with 
a knapsack powder-distributer on a still, hot, sunny day. Sul- 
phide of potassium diluted with water in the proportion of 2% oz. 
of sulphide to five gallons of water, and sprayed over and under 
the leaves in a fine spray, has been found to be efficacious. This 
dressing should be applied very early when the leaves are small 
and young, and should be repeated in about sixteen days. 
Bordeaux mixture, composed of 3 Ibs. of sulphate of copper and 
3 lbs. of lime to 25 gallons of water, or if used later in the season 
when the foliage is strong and fully developed, composed of 4 lbs. 
of sulphate of copper and 4 lbs. of lime to the same quantity of 
water, is also recommended. 

The American “ gooseberry mildew,’ 
berries, is Sphaerotheca mors-uvae. 


,” 


’ 


which attacks chiefly the 


6. M. Mouceotu Lev.  [Figs. 59, 60] 

M. Mougeotit Lév. Ann. sci. nat. IIT. 15: 158. pl go. f. 2¢ (sub 
Calocladia). 1851; Cooke, Mier. Fung. 219. 1865; Cooke 
Handb. Brit. Fung. 2: 649. 1871. 

Erysiphe Mougeotii de Bary, Beitr. Morph. Phys. Pilz. 1. 
§ xiii. 52. 1870. 

Podosphacra Mougeottt (Lév.) Quel. Champ. Jur. Vosg. 3: 
106. 1875. 
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Microsphacra Lycu (Lasch.) Sace. & Roum. Michelia, 2: 
310. 1881; Sacc. Syll. Fung. 1: 10. 1882; Wint.; Rabenh. 
Krypt. Fl. Deutschl. 1°: 37. 1884; Schroet.; Cohn’s Krypt. 
Fl. Schles. 3: 243. 1893; Jacz. Bull. Herb. Boiss. 4: 745. 
1896; Oudem. Rev. Champ. Pays.-Bas. 2: 89. 1897. 

Exsicc.: de Thuem. Fung. Austr. 461 ; Roumeg. Fung. Gall, 
exsicc. 1165, 2740; Rab. Fung. Eur. 1428; Syd. Myc. March. 
837; de Thuem. Myc. Univ. 2152. 

Amphigenous ; mycelium thin, effused and subpersistent, or 
evanescent; perithecia usually epiphyllous, sub-gregarious or 
scattered, globose-depressed, 115-170 y in diameter, cells obscure, 
8-13 4 wide ; appendages very numerous and densely crowded, 
about equalling the diameter of the perithecium, flaccid, thin- 
walled throughout, aseptate, smooth, colorless, sometimes slightly 
nodulose, apex 2—3 times dichotomously branched, or occasion- 
ally, especially in the branching of the first order, trichotomously 
divided, branching very loose, irregular, and widely spreading, 
tips of ultimate branches not recurved ; asci 10-18, ovate or ovate- 
cylindrical, often somewhat truncate at apex, shortly stalked, 
48-50 x 24-30"; spores 2, 20-24 X I2-I15 us. 

flosts.—Lycium barbarum, L. Europacum, L. ovatum (56) (319), 
L. ruthenicum (307) (394). 

Mstribution.—EvrRore: Britain, France, Belgium (44) (209), 
Netherlands (263), Germany, Italy (307), Austria-Hungary, 
Russia, (172). 

A very distinct plant, differing from all other species of the 
genus in the densely crowded, widely branched appendages and 
the 2-spored asci. 

The appendages at first spread upwards, so that the perithecium, 
seen from above, appears enveloped in a white mycelium-like mass; 
eventually the appendages become reflexed, and the exposed upper 
half of the perithecium becomes concave. The appendages 
usually branch at about half their length, and fork widely, measur- 
ing from 100-150 /# across the apex. 

M. Mougcoti is confined to Europe ; the species recorded under 
this name from North America proves to be JZ. diffusa. 

Saccardo and Roumeguere, followed by all modern authors, 
uses the name JZ. Zycz7 (Lasch.) for the present species. This name, 
however, published in Sacc. Fung. Gall. ser. III. no. 1174 (1850), 
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was not accompanied by a diagnosis, and therefore cannot take 
precedence over Leveille’s name Mougeoti (1851). 


7. M. pirrusa Cooke & Peck. |Figs. 31-33] 


M. diffusa Cooke & Peck, Journ. of Bot. II. 1: 13. 1872; 
Peck, Reg. Rep. 25: 95. 1873; Sacc. Syll. Fung. 1: 12. 1882; 
Burr. & Earle, Bull. Ill. State Lab. Nat. Hist. 2: 416. 1887; 
Atkins. Journ. Elisha Mitch. Sci. Soc. '7: 69. 1891; Burr.; Ell. & 
Everh. N. Amer. Pyren. 24. 1892. 

M. symphoricarpi E. C. Howe, Bull. Torr. Club, 5: 3. 1874: 
Burr. & Earle, Bull. Ill. State Lab. Nat. Hist. 2: 417. 1887; 
Sacc. Syll. Fung. g: 369. 1891; Burr.; Ell. & Everh. N. Amer. 
Pyren. 24. 1892. 

Exsicc. (sub J7. atffusa): Ell. & Everh. N. Amer. Fung. 
sec. ser. 1540; Rab.-Wint. Fung. Eur. 3654; Rav. Fung. Amer. 
Exsicc. 628. (Sub JZ symphoricarpi); Rab.-Wint. Fung. Eur. 
3655; Ell. N. Amer. Fung. 768; Rehm. Ascom. 846; *EIl. & 
Everh. Fung. Columb. 22 

Amphigenous ; mycelium persistent, thin and effused, or sub- 
persistent and forming vague patches, or quite evanescent ; peri- 
thecia scattered or gregarious, globose-depressed, very variable in 
size, 55-126 uw in diameter, averaging go-100 yw, cells 10-20 p 
wide ; appendages very variable in number and length, 4-30, or 
rarely crowded and as many as 50, 1'%4—7 times the diameter of 
the perithecium, smooth, aseptate or I—3-septate in the lower half, 
colorless or pale brown towards the base, flaccid when long, thin- 
walled above, becoming thick-walled towards base, apex 3-5 times 
dichotomously or sub-dichotomously divided, branching diffuse 
and irregular, branches of the higher orders sub-nodulose, often 
apparently lateral, tips of ultimate branches not recurved ; asci 
4-9, 48-60 x 28-30 p, ovate-oblong with a very short stalk ; 
spores 3-6, usually 4, 18-22 x Q—II vp. 

Hosts—(Sub JM. diffusa) Apios tuberosa, Desmodium Cana- 
dense, D. canescens (265) (324) 366), D. cuspidatum (61), D. pan- 
wulatum, D. sessilifolium, Glycyrrhiza lepidota, Lespedeza capitata, 
L. hirta, L. striata, L. violacea, Phaseolus perennis. (Sub M. 
symphoricarpt) Symphoricarpos occidentalis, S. orliculatus, S. race- 
mosus and var. pauciflorus (6). 

Dist: tbution—Nortu AMERICA: United States (sub J/. diffusa) 
—Connecticut, New York, Pennsylvania, South Carolina, Ohio 
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(324), Michigan, Alabama, Illinois, Mississippi, Wisconsin, Mis- 
sourl, lowa, Minnesota, South Dakota, Kansas, Montana, Wyo. 
ming. (Sub JZ symphoricarpi) Pennsylvania, Virginia, Ohio, 
Indiana, Illinois, Missouri, North and South Dakota, Kansas, 
Montana, Idaho, Colorado, California, Washington. 

A species very variable in every character except the irregular 
diffuse branching of the apex of the appendages, in which a good 
specific distinction is found. The dichotomous nature of the branch- 
ing ceases in the higher orders, so that the youngest branches are 
irregularly arranged, and often appear as lateral outgrowths; a 
slightly nodulose appearance of the branches is also characteristic 
of the present species (see Figs. 31, 32). 

After seeing a large amount of material, I feel convinced that 
the plant on Symphoricarpos—M. symphoricarpi, E. C. Howe, 
should be referred to J/, diffusa. In this form the perithecia are 
perhaps slightly smaller on the average, although the size varies 
greatly (I have seen contiguous perithecia on a leaf measuring 55 
# and 104 uw in diameter); the appendages are usually fewer 
(4-24), and tend to become longer than in typical WW. diffusa; but 
these characters are not constant. In certain specimens on Svm- 
phoricarpos, perithecia taken from the same leaf show a variation 
in the length of the appendages of from 1 % to 7 times the diameter 
of the perithecium ; while, on the other hand, J7. diffusa on other 
host-plants frequently possess appendages reaching to four times 
the diameter of the perithecium,* and as few as 12 innumber. In 
the peculiar character of the apical branching of the appendages 
the form on Symphoricarpos agrees well with JZ diffusa, and as 
this is, I consider, the most important specific character, I feel lit- 
tle hesitation in treating the two plants as one species. It 1s nec- 
essay to point out that in the form on Symphoricarpos the appen- 
dages are very slow in reaching their full development, and unless 
perfectly mature examples are examined, the apex of the appen- 
dages appears less diffusely branched. In specimens with a fully 
developed apex, however, as is the case, ¢. g., with those on S. 
occidentalis (Fort Collins, Colorado (C. F. Baker)) and on S. 
racemosus (Datah Co., Idaho, June, 1897 (L. F. Henderson)) both 





* Burrill & Earle (61, p. 417) mention specimens on Lesfedeza capitata with 
appendages ‘‘ 5 or 6 times the diameter.”’ 
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in Professor Earle’s Herbarium—the identity in the nature of the 
apical branching of the form on Symphoricarpos and of M. diffusa 
on other hosts is clearly seen. 

Burrill (60) remarks on ‘ JZ. symphoricarpi (which is given 
specific rank)” ; ‘much like some forms of JZ. vaceinit.” The lat- 
ter plant is, however, far removed in the distinctly recurved tips of 
the ultimate branches of the apex of the appendages. 

M. diffusa has been recorded on Lathyrus ochroleucus by 
Burrill (60) and Trelease (366). From the remarks of the latter 
author, however, that the appendages were ‘‘ absolutely indistin- 
cuishable from those of J/. pulchra “ there can be no doubt that 
the fungus was really JZ. a/uz.  JVicia is also given as a host-plant 
by Burrill (60) for the present species, but it seems probable that 
M. alni, var. ludens has been mistaken for JZ. diffusa in this case. 
I have seen specimens of typical J7 a/uz on both Lathyrus ochro- 
leucus and Victa Americana. 

The records of J/ Mougeot Lev. (MM. Lycit) from America 
belong to the present species. 


8. M. Russe.iu Clinton. [Figs. 38, 39] 


M. Russelhi Clinton ; Peck, Reg. Rep. 26: 80. 1874; Sacc. 
Syll. Fung. 1: 12. 1882; Burr. & Earle, Bull. Ill. State Lab. 
Nat. Hist. 2: 415. 1887; Burr.; Ell. & Everh. N. Amer. Pyren. 
23. 1892. 

Exsicc.: Ell. & Everh. N. Amer. Fung. sec. ser. 2008, 3517 ; 
*Seym. & Earle, Econ. Fung. 270a, 270b ;* Ell. & Everh. Fung. 
Columb. 507. 

Amphigenous ; mycelium evanescent, or subpersistent ; peri- 
thecia scattered, 70-118 yw in diameter, globose-depressed, cells 
small, 6-14 4 wide ; appendages 5-14, 3-7 times the diameter of 
the perithecium, flaccid, septate, smooth, colored nearly to the apex 
when mature, apex 2—4 times dichotomously branched, branching 
very irregular and lax, primary branches usually long and forking 
widely, tips of ultimate branches not recurved ; asci 4—9, narrowly 
to broadly ovate, or (in small perithecia) ovate-globose, shortly 
stalked, 42-56 x 24-32 #; spores 3-5, usually 4, 18-22 x I10- 
12 p. 

Hosts —O-xalis corniculata, var. stricta, O. Suksdorfii, O. violacea 


(60). 
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Distribution ——NORTH AMERICA: United States—Vermont, New 
Hampshire, Massachusetts, New York, West Virginia (249), Ohio, 
Indiana, Illinois, Wisconsin, Missouri, lowa, Washington. Canada 
—Ontario. 

Very distinct among the species of the genus in the long flac- 
cid colored appendages. The nature of the final branching of the 
apex of the appendages is very hard to see in JZ, Russel/i, as in 
this species, as in many of the genus J/icrosphera, the appendages 
are extremely slow in arriving at maturity, and perithecia are fre- 
quently found in which the asci and spores are formed, although 
the appendages are still unbranched. Figs. 38, 39 represent the 
most branched form of the apex of the appendages that I have 
seen. Burrill (60) says ‘‘ appendages simple, bifid, or two or three 
times irregularly branched, branches long, often distorted, tips not 
swollen or recurved.” 


9g. M. EUPHORBIAE (Peck) Berk. & Curt. 

kLrysiphe cuphorbiae Peck, Reg. Rep. 20: 80. 1874; Sace. 
Syll. Fung. 1: 18. 1882. 

Microsphacra cuphorbiac Berk. & Curt. Grevillea, 4: 160. 
1876; Sacc. Syll. Fung. 1: 13. 1882; Burr. & Earle, Bull. IIl. 
State Lab. Nat. Hist. 2: 418. 1887; Atkins Journ. Elisha 
Mitch. Sci. Soc. 7: 70. pl. 7. f. 7-y. 1891; Burr.; Ell. & Everh. 
N. Amer. Pyren. 26. 1892. 

M. colutcae Kom. Scripta Bot. Hort. Univ. Imp. Petropol. 4: 
270. 1895. 

Exsicc.: Ell. N. Amer. Fung. 431; Rab.-Wint. Fung. Eur. 
3246 ; Jacz.-Kom.-Tranz. Fung. Ross. Exsicc. 79. 

Amphigenous; mycelium usually subpersistent, thin and ef- 
fused, sometimes evanescent ; perithecia often gregarious in floc- 
cose patches, but sometimes scattered, 85-145 ~ in diameter, 
rarely reaching to 1804, globose-depressed, cells 10-15 y wide; 
appendages 7-28, 21%4-8 times the diameter of the perithecium, 
usually narrow (about 5 “ wide), more or less flexuose-contorted 
angularly bent, and nodulose, but sometimes wider and not an- 
gularly bent, always very flexuose, colorless, thin-walled above, 
becoming thick-walled in the lower half, aseptate, sometimes 
slightly rough, apex 3-4 times dichotomously branched, branching 
very irregular and lax, branches strongly flexuose, often more or 
less curled, lips of ultimate branches straight or recurved ; asci 
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4-13, more rarely 13-26, ovate or ovate-oblong, with a short 
stalk, 48-66 x 26-35 4; spores usually 4, sometimes 3, 5 or 6, 
19-21 X IO—-I2 4. 

Hosts.—Astragalus adsurgens, A. Coopert, A. Drummondi, A. 
Mortoni, Colutea arborescens, C. cruenta, Euphorbia corollata, E. 
hypericifolia, Ek. marginata (60) (386), £. Prestiz. 

Distribution. —Asia: Turkestan. 

NortH AMERICA: United States—New York, North and South 
Carolina, Michigan, Alabama (12), Illinois, Mississippi, Wisconsin, 
Missouri (363), Iowa, Kansas, Montana, Colorado. 

A very interesting and marked species in the contorted angu- 
larly-bent appendages, which occur almost constantly in all ex- 
amples, and when present, are sufficient, taken in conjunction with 
the flexuose branching of the apex, to identify the species at 
once. Where the appendages are not thus characterized, ¢. ¢., as 
in the form on Colutea (referred to below), the best distinctive 
character is found in the very vaguely and widely branched apex 
of the appendages, the branches of which are irregularly ar- 
ranged, very flexuose, or variously contorted and twisted. 

Up to the present time, JZ exphorbiae has been considered as 
occurring only on species of Awphorbia, but I have no hesitation 
in referring to this species American plants occurring on Astragalus 
adsurgens, A. Coopert, A. Drummondi, and A. Mortoni. The 
fungus on dA. Coopert has been recorded by Peck (60) (g1) (280) 
as “VW. holosericea Lev.” [M. astragali | ; that on A. adsurgens I 
have found labelled “AZ Ravenel/i”’ in herbaria, and that on A. 
Mortoni named Erysiphe communis. All the specimens on the 
species of Astragalus mentioned above have the same peculiarly 
contorted appendages and irregular branching of the apex as occur 
in examples of JZ. euphorbiae on species of Auphorbia. 

Komarov (206) has recently described a species of J/cro- 
Sphaera, occurring on Astragalus and Co/utea in Turkestan, under 
the name of JZ. coluteae, with the following diagnosis: ‘“ Bifrons, 
mycelio arachnoideo, persistente, bene evoluto. Conceptaculis 
minutis subglobosis. Appendiculae graciles, conceptaculo multo 
longiores, uncinatae, ramulis ultimis apice turgidis incurvis. Asci 
8 subovoidei brevi pedunculati. Sporae in quovis asco 2-6, 
saepius 3-4. Conidiis cylindrico-ovoideis. Conceptacula ad 90 p; 
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appendices 300-400 #; asci 42-45 xX 22-50; Sporae 14-22 x 
5-14 4; conidia 28-32 x 10-13 4.” 

I have seen the following examples, of this plant: Jacz.-Kom.- 
Tranz. Fung. Ross. Exsicc. nr. 79, “in fol. vivis Astragali sp. 
Ad. fluv. Seravschan (Turkestan)’” ; a specimen in the Herbarium 
of the University of St. Petersburg, from ‘ Darch, 6000 feet. 
Seravschan”’ super, “on Col/utea cruenta Ait.” ;anda specimen from 
the same locality as the last, on Colutea arborescens, in Professor 
Tranzschel’s herbarium. These two forms on Co/utca and Astra- 
galus are sightly different. On the former host-plant the fungus 
forms conspicuous floccose patches, due chiefly to the appendages 
being more assurgent than usual; the perithecia are large, 100- 
180 4 in diameter, the appendages are 7—28 in number, and very 
long, reaching sometimes to 8 times the diameter of the perithe- 
cium, not angularly bent, nor nodulose, though very flexuose, usu- 
ally slightly rough for nearly the whole length ; the apical branch- 
and 





ing is very wide—often measuring more than 200 » wide 
irregular, and the branches are very flexuose and contorted ; the 
asci are 6—23 in number, with 4-5 spores. On Astragalus the ap- 
pendages are intricately contorted and angularly bent, but the 
branching of the apex is often identical with that of the form on 
Colutca, although the branches are frequently even more flexuose 
and curled, the ultimate ones being sometimes almost spirally 
coiled. Good figures of these two forms have been given by Mag- 
nus (231. 7. S—73). 

The characters shown in the branching of the apex, and, in the 
form on Astraga/us, in the peculiar contorted appearance of the 
appendages, certainly in my opinion, refer ‘“ J/. colutcac”’ to M. 
euphorbiac. \ had already, before seeing Komarov’s specimens, 
referred American forms on certain species of Astragalus to J. 
euphorbiac, and I now feel convinced that we have this species oc- 
curring in North America on Euphorbia and Astragalus, and in 
Asia on Astragalus and Colutca. 

I have not seen any examples of JZ euphorbdiae from Europe. 
Bommer and Rousseau (45) have recorded “ Lrysiphe euphorbiae 
Peck,” in a conidial stage on Euphorbia amygdaloides from Bel- 
gium ; it is quite possible, however, that this fungus may prove to 
be Sphacrotheca tomentosa (S. mors-uvae). European specimens in 
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herbaria, named &. euphorbiac Peck”’ have all proved on exami- 
nation to be this species of Sphacrotheca. Lambotte (209 supp.), 
however, records a plant from Belgium, which may possibly be- 
long to MZ euphorbiae. It is recorded as “ Lrysiphe euphorbiae 
Peck,” but the brief description given is not sufficient to identify 
the plant with certainty ; Theques largement ovees 3-4, spores 3-4, 
épaisses, 25 x 16 ; appendices peu longs, flexueux, colores ; périthe- 
ces petits ; mycelium mince. Feuilles d’Euphorbe.”’ 

I follow Burrill in regarding Ahcrosphacra euphorbiac Berk. & 
Curt. as identical with -rysiphe euphorbiae Peck; I have not seen 
an authentic specimen of the latter. Burrill speaking of JZ. ew- 
phorbiac, says (60, p. 26) “Lrysiphe euphorbiac is evidently the 
same thing. The name seems to have been founded upon speci- 


mens in which the appendages were not branched.” 


10. M. Guarinonil Bri. & Cav. [Figs. 42, 44] 

M. Guarinonu Bri. & Cav. Fung. Par. n. 172 (cum diag. et 
icon.). 1892; and in Hedwigia, 31: 142. 1892; Cav. in Atl. 
Istit. Bot. Pavia, II. 3: 329. 1894; Sacc. Syll. Fung. 11: 252. 
1895. 

Exsicc.: Bri. & Cav. Fung. Par. 172. 

Amphigenous ; mycelium subpersistent, effused ; perithecia 
more or less densely gregarious, gO-126 # in diameter, globose- 
depressed, cells large, evident, 12-20% wide; appendages 8-20, 
8-12 times the diameter of the perithecium, colorless, flexuose, 
aseptate, smooth, hyaline and thin-walled almost to base, apex 
3-4 times dichotomously branched, branching usually lax with the 
primary branches long, widely spreading, and more or less re- 
curved, sometimes more compact, tips of ultimate branches re- 
curved when mature; asci 4-10, ovate-oblong, with or without a 
short stalk, 55-68 x 30-38 4; spores usually 6, sometimes 4 or 5, 
20-23 X IO—I3 4. 

Host.—Laburnum vulgare. 

Distribution.—Evropre : Italy. 

A very beautiful species, quite distinct in the very long, flex- 
uose appendages, 3-4 times dichotomously branched, with the 
tips of the ultimate branches recurved. 

Briosi and Cavara show the ultimate branches recurved, but 


figure the tips of these as straight ; this, however, is not the form 
of the mature apex (see Figs. 42, 44). The asci are described as 
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8-spored, but in the specimens I have examined no ascus has con- 
tained more than 6 spores. 

M. Guarinonu has hitherto been recorded from only a single 
locality in Italy—Varallo, where it was discovered in 1891, and 
published the next year in Briosi and Cavara’s Exsiccati. I have, 
however, seen specimens from two other Italian localities. One 
is contained in the Herbarium of the Florence Museum. This 
specimen was named £rysiphe Marti, “on the leaves of Cytisus 
Laburnum, Boscolongo, 1877 (Da Borzi),”’ with the note attached 
‘‘appendicibus longissimis hyalinis, ascis ovatis in pedicello pro- 
ductis, 8-sporis.”” The other specimen was recorded by Mas- 
salongo (237, p. 127) as “ JZ. astragalt 3 cytist,”’ from S. Mauro 
di Saline, Verona, October 5, 1892. 


11. M. umpitici Kom. [Figs. 45, 46] 

M. umbilict Kom. Scripta Bot. Hort. Univ. Petropol. 4: 270 
1895. 

Exsicc.: Jacz.-Kom.-Tranz. Fung. Ross. Exsicc. 29. 

Amphigenous ; mycelium evanescent; perithecia scattered or 
gregarious, 90-142 y in diameter, cells 10-15 s wide ; appen- 
dages 4-10, I-13, times the diameter of the perithecium, not 
flaccid, aseptate and colorless, or brownish at base and I-—3-sep- 
tate, apex (? mature) 4—5 times dichotomously branched, branch- 
ing rather close, branches of the higher orders more or less irreg- 
ularly placed, tips of the ultimate branches not recurved ; asci 
4-14, ovate-oblong, shortly stalked, 58-70 x 23-38 yu; spores 3- 

, 22-25 X 10-13 

‘‘Mycelio arachnoideo persistente, matricis superficiem totam 
occupante. Peritheciis minutis subglobosis. Appendiculae peri- 
theciis aequantes rectae breves ad basin leniter coloratae, ramulis 
ultimis apice turgidis. Ascis in quovis perithecio 5-8, ovoideis 
vel ellipsoideis brevipedunculatis ; sporis 3-2 cylindrico ovoideis. 
Conidiis cylindricis utrinque rotundatis. Peritheciis go—-120 p ; ap- 
pendiculis goO—-130 ; ascis 40-54 xX 30—45 ; sporis 10-22 x 8-12; 
conidiis 25-32 x 8-12” (Kom. /oc. cit.). 

Host.—Cotyledon Semenovit (= Umoilicus Semenovit). 

Distribution.—Asia : Turkestan (Seravschan). 

I have not seen sufficiently mature examples of this plant to be 
able to express an opinion as to its position. The only specimens 


examined (from which my description was drawn up) have been those 
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in the exsiccati quoted. These specimens, although many peri- 
thecia contain asci and spores, are too immature to show with cer- 
tainty the form of the mature apex of the appendages. The most 
developed stage in the branching of the apex that I have seen is 
shown at Fig. 45. It is, however, possible that this does not 
represent the final form, and the somewhat swollen tips of many 
of the branches rather favors the view that further division takes 
place. It is frequently the case in species of J/icrosphacra that 
the asci and spores are developed long before the apical branching 
of the appendages has attained its mature form. 


12. M. FERRUGINEA Erikss. [Figs. 56-58] 


M. ferruginea Erikss. Fung par. scand. n. 145 (cum diag.) 
1883; Erikss. Bidr. Kanned. vara odl. vaxt. sjuk. 46. 1885. 

Exsicc. *Erikss. Fung. par. scand. 145. 

Amphigenous ; mycelium subpersistent ; perithecia scattered, 
70-100 y# in diameter, cells small, rather regular, 1o-12 ys wide; 
appendages 4-7, rarely 7-10, about I % times the diameter of the 
perithecium, colorless, smoth, thin-walled above, becoming thick- 
walled below, apex 3-4 times dichotomously branched, branching 
rather vague and lax, tips of the ultimate branches not recurved ; 
asci 4-6, ovate-oblong, with or without a short stalk, 45-52~x 26 
—30 “4; spores 4—?, 20X13 uu 

‘““Caespites amphigeni, ferruginei, pulveracei, demum late ef- 
fusi et confluentes. Conidia utrinque rotundata, pallide fusca, pel- 
lucida, 28-32 mw longa, 16-18 yw lata. Perithecia fusco-atra, 
sparsa, mycelio densissimo arachnoideo persistente intexta, 80—90 
#in diam. Appendices 6-10, perithecium aequantes vel duplo 
longiores, 4—6: eis dichotomae, hyalinae. Asci 6—8 in quoque 
perithecio, 44-50 yw longi, 26-30 y lati. Sporae 6-8 in quoque 
asco, 10-18 # longae, 10-12 y latae. (Erikss. doc. cit.) 

Host.— Verbena hybrida (cult.). 

Distribution. — EUROPE : Sweden. 

The specimen which Professor Eriksson kindly sent to me for 
examination from his herbarium, and that in the Exsiccati quoted, 
are unfortunately both immature. Only a very few perithecia are 
sufficiently mature to show any apical branching at all of the ap- 
pendages. Figs. 56 and 57 show the apex of the most developed 
appendages seen, but it is very possible that the form here rep- 


resented is not that of the fully mature apex. It would be hardly 
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wise, therefore, to express any opinion as to the position of the 
species. 

Eriksson (119) gives the following account of the damage 
caused by JZ ferruginca to cultivated plants of lerbena hybrida, 
‘‘So sind seil mehreren Jahren zu Rosendal alle Freilandgruppen 
von lerbécna hyvbrida stark mehlthaukrank gewesen. Dieser Mehl- 
thau sucht aufangs hauptsachlich die Unterseite der Blatter heim, 
die ein bleichrostfarbiges Aussehen mit hier und da eingestreuten 
Staubgruppen von derselben Farbe bekommen, bis endlich das 





Blatt ganz eingesponnen ist. Die Pflanze hat jetzt eben so wie an- 
dere mehlthaukranke Pflanzen ein mehr oder weinger weisses 
, Aussehen ausgenommen. . . . Da die Krankheit trotz_ reich- 
1 lichem Schwefeln fortdauert, so hat man sich schliesslich geno- 
thigt gefunden, mit der Cultur der Verbenen, wenigstens der 
alteren, durch Stecklinge vermehrten Varietaten fast ganzlich 
' aufzuhoren . . . Bei Rosendal hat man in den letzten Jahren 
aus Samen, die un Fruhjahre ausgesaet waren, kraftigere und dem 
Mehlthaue weinger ausgesetzte Exemplare gezogen. 
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13. M. BAuMLeri P. Magn. [Figs. 52-55 
P. Baumleri P. Magn. Bericht. Deutsch. Botan. Gesell. 17: 
148. pl. 9. f. 17-718. 1899. 
M. Marchica P. Magn. Bericht. Deutsch. Botan. Gesell. 17: 


149. pl. 9. f. 79. 1899. 
Exsicc.: Rehm. Ascom. 249 sub £rysiphe Marti. 





Hypophyllous (very rarely amphigenous); mycelium subper- 
sistent or evanescent ; perithecia more or less densely gregarious 
in floccose patches covering the surface of the leaf, globose-de- 
pressed, becoming hemispherical, 80-150 in diameter; appen- 
dages 8—20, usually 8-14, 4-6 times the diameter of the perithe- 
cium, flaccid, penicillate when mature, smooth or slightly rough, 
colorless, thick-walled at base, apex about 3 times dichotomously 
branched when mature, branching vague and lax, branches of the 
higher orders more or less irregularly placed, tips of the ultimate 
. branches not recurved ; asci 4—12, ovate to oblong, usually shortly 
| stalked, 55-70 x 30-38 4; spores 4-6 (8 recorded by Magnus), 
20-22 x 10-124. 

Flosts.— Vicia cassubica, V. sylvatica. 

Distribution. Evrore: Britain (Scotland), Italy, Austria- 
Hungary, Germany, Russia. 
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When working through the material of the Erysiphaceae in the 
Kew Herbarium at the end of last year, I noticed certain speci- 
mens named ‘ “rysiphe communis’ in Berkeley's herbarium (on 
Vicia sylvatica, from Scotland), and others named “ £. Marti,” in 
Rehm’s Ascomyc., n. 249 (on I’. cassudica, from Franken), which 
clearly belonged to the genus Jfcrosphacra. This was also the 
case with specimens sent as ‘‘ £. J/artiz,”’ about the same time, by 
Professor Massalongo from Italy, and with Russian specimens, 
named ‘“-. astragal:?’’ in Professor Tranzschel’s Russian her- 
barium—both on |” sylvatica. 

These specimens showed the apex of the appendages about 
three times dichotomously branched, with the branching vague 
and irregular. A very slow development of the apical branching 
was evidently characteristic of the plant, and the appendages in 
this and other characters closely resembled those of JZ. astragali, 
to which species I had intended referring the plant as a new 
variety, differing from the type in the more branched apex of the 
appendages. 

Magnus (231) has since described the plant on Vrcta sylvatica, 
(from Hungary), as a new species, J/icrosphacra Laumileri, and has 


at the same time published another species, J/. M/archica, on V: 
cassubica. 

M. Baumlcri is described as follows: ‘ Sie hat schone lange 
Appendiculae, die an den Enden ein bis vier Mal dichotom 
getheilt sind. Die letzten Verzweigungen der Appendiculae sind 
stets ziemlich lang und stets gerade vorgestreckt, vorne stumpf 
abgerundet ohne jede Spureiner Krimmung. . . Sie ist durch die 
ziemlich langen, wenig divergirenden, gerade vorgestreckten, vorn 
stumpf abgerundeten Enden der letzten Gabelungen der Appen- 
diculae vor den anderen in der alten Welt auf Papilionaceen auf- 
tretenden Microsphaeren recht ausgezeichnet. Auch bei ihr kom- 
men zuweilen unverzweigte Appendiculae vor. Der Durchmesser 
der Perithecien is durchschnittlich 120 w. Der Ascus enthalt 
meist 8 Sporen. Die Ascosporen sind 18 yp lang und 10 4 
breit. Sie schliesst sich der 17. diffusa C. et P. an.” 

M. marchica is thus described: ‘Die Perithecien sind I10— 
130 yw breit. . . . Die Appendiculae entspringen von der oberen 
Halfte des kugeligen Apotheciums und richten sich meist 
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schopfartig auf, wie bei J/. astragalt. Sie sind meist einfach, nur 
selten an der Spitze zweitheilig oder zweimal zweitheilig. Sie sind 
etwa vier—bis sechsmal so lang als das Perithecium. . . . Die 
Appendiculae sind an den Enden breit abgerundet stumpf. . . 
Auch schliesst sie sich verwandtschaftlich der JZ coluteae Kom. 
und J/. Laumlert P. Magn. nahe an.” 

Professor Magnus has very kindly sent me specimens (now in 
the Kew Herbarium) of 17. Jaumleriand M. Barchica. M. Baum- 
/:vi shows the characters as given in my description above. 

M. Marchica 1 consider is founded on an immature stage of the 
same species. In Magnus’ figure (231, / 79) the appendages are 
represented as unbranched, and in the diagnosis are said to be 
“ meist einfach, nur selten an der Spitze zweitheilig oder zweimal 
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zweitheilig.’’ The specimens sent by Professor Magnus (which 
agree with the description given) are certainly too immature to show 
the nature of the final branching of the apex. The appendages in 
these specimens are either undivided at the apex, or have begun to 
fork once or twice. The specimens on the same host (lca cas- 
subica) in Rehm's Ascomyc. n. 249, which certainly represents 
the same plant, is much more mature, and the appendages here 
show so close a resemblance in their branching to that of J 
Baumleri, and the habit of the two plants are so similar, that I feel 
bound to consider them as belonging to one species. 

The other plant on cza sylvatica mentioned by Professor Mag- 
nus (231, p. 148), of which specimens were sent, I consider also 
to be J7. Laum/lert in an immature condition. 

The affinity of 17. Laumleri is certainly with JZ. astragali. M. 
diffusa, to which the present species has been compared, differs 
widely in the shorter, non-penicillate appendages, more branched 
apex of the appendages, etc. In JV. astragali the appendages are 
usually unbranched, sometimes once forked, or rarely twice dicho- 
tomous. I have once, however, seen a specimen in which the 
apex showed signs of becoming 3 times dichotomously branched. 
(Fig. 47). How far the usually unbranched condition of the ap- 
pendages of JV. astragali is to be considered as the result merely 
of immaturity, remains at present doubtful; it is possible that 
further investigations of fully mature specimens may prove that 
the apex becomes branched regularly in age, and even that J. 

Baumlert should be united with JZ. astragall. 
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M. cuonymu, also, is related to the present species in the peni- 
cillate (though usually shorter) appendages, but differs in the 
closer and more elaborate branching of the appendages. 

M. Baumleri has hitherto been recorded only from Germany 
and Austria, but specimens from the following countries belong 
here: Scotland, New Pitsligo (specimen in Herb. Berkeley at 
Kew) ; Italy, Verona (Massalongo, Sept., 1887); Russia, Bologov, 
prov. Novgorod (Tranzschel, Aug., 1897}. 


ERYSIPHE Hedw. f.; DC. (emend. Lev.) Ann. sci. nat. III. 
15: 161.. 1851 
Perithecia globose, or globose-depressed, sometimes becoming 
concave ; asci several, 2—8-spored. Appendages floccose, simple 
or irregularly branched (never with a definite apical branching), 
sometimes obsolete, usually more or less similar to the mycelium 
and interwoven with it, very rarely (4. ¢orti/is) brown, assurgent 
and fasciculate. Etym. ¢evae37, robigo. 
Distribution.—Europe, Africa, Asia, Australia, New Zealand, 
North America—S8 species and I variety. 

The genus is characterized by the floccose appendages (some- 
times obsolete or apparently absent), simple or vaguely branched, 
more or less similar to the hyphae of the mycelium, and frequently 
interwoven with them. Sfhacrotheca is distinguished by the single 
ascus. &. ¢ortilis has a habit approaching that of some species of 
Microsphacra—a genus connected on its side with Zryszphe through 
M. astragali, 





Key to the Species of Erysiphe 


I. Asci (of mature perithecia) not containing spores on the living host-plant. 2. 
Asci (of mature perithecia) containing spores. 4 

2. Perithecia large, 135-280 uw in diameter, averaging 200 “, more or less immersed 
in the lanuginose persistent mycelium. 4. graminis. 
Perithecia smaller, 80-140 uw, not immersed in a lanuginose mycelium. + 

3. Haustoria lobed. 3. galeopsidis. 
Haustoria not lobed. 2. cichoracearum, 

4. Asci 2-spored, rarely (and never uniformly) 3-spored. 5. 
Asci 3-8-spored, rarely (and never uniformly) 2-spored. 8. 

5. Perithecia 52-60 mu in diam.; asci 3, 48-50 & 28-36 w. 8. trina. 
Perithecia 80-240 uw in diam.; asci more than 3, larger. 6. 


6. Perithecia large, becoming pezizoid, 135-240 « in diameter, usually about 200 u ; 
asci 7-38, usually about 20, 75-110 ~ long, averaging 90 uw, spores 28-40 u 
long, averaging 32 < 18 u long. 6. faurica. 
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Perithecia 80-140 « (very rarely 100-175); asci 4-25 (very rarely as many as 36), 


usually 10-15, 5S—90 uw long ; spores 20-28 uw long, averaging 34 * 14 um. 7. 
7. Haustoria lobed. 3- galeopsidis. 
Haustoria not lobed. 2. cichoracearum. 


8. Perithecia 65-180 « in diameter, usually about 90 « ; asci usually few, 2-8, rarely 


as many aS 22, 46-72 (rarely 80) yu long. 9. 
Perithecia larger, 130-280 uw in diameter, averaging 180-200 ~ ; ascj 9-42, 70- 
115 uw long. 10. 

g. Appendages very long, 10-20 times the diameter of the perithecium, assurgent and 
fasciculate 5. lortilis. 
Appendages long or short, spreading horizontally, often interwoven with the my- 
celium. I. polygoni, 


10. Perithecia more or less immersed in the lanuginose persistent mycelium. 


4. gramintis. 


Perithecia not immersed in a lanuginose persistent mycelium. II. 
II. Spores 4-6, 20-22 K 10-12 u. I, polygoni, var. sepulta, 
Spores 8, rarely 6 or 7, somewhat roundish, 16-20 & 10-15 4. 7. agegregata, 


1. ERysIPHE poLyGont DC. [Figs. 132-139, 143, 155, 158] 
Mucor Erysiphe Linn. Syst. Veg. 825 (partim). 1774. 
Sclerotium LErysiphe Pers. Obs. Myc. 1: 13 (partim). 1796; 

Pers. Syn. Meth. Fung. 124 (partim). 1801. 

S. Erysiphe, var. herbarum Alb. & Schwein. Consp. Fung. 

Lusat. 76. 1805. 

Erysiphe polygont DC. Fl. Fr. 2 : 273. 1805. 
E. convolvuli DC. Fl. Fr. 2: 274. 1805. 
E. pist DC. Fl. Fr. 2: 274. 1805 ; Grev. Scot. Crypt. Fl. 3 : 

pl. 134. 1825. 

E. heraclet DC. Syn. Pl. Fl. Gall. 57. 1806. 
ki. aguilegiae DC. Fl. Fr.6: 105. 1815. 

E. scandicts DC. Fl. Fr.6: 107. 1815. 

FE. varium Fr. Obs. Myc. 1 : 206(partim). 1815; and 2 : 366. 

1818. 

Erysibe pycnopus Mart. Fl. Crypt. Erlang. 329. 1817. 

£. macropus Mart. Fl. Crypt. Erlang. 329. 1817. 

Alphitomorpha communis Wallr. Berl. Ges. Nat. Freund. Verh. 
I : 31 (excl. vars. graminearum, labiatarum, cichoracearum). 1819; 
Wallr. Fl. Crypt. Germ. 2: 758 (partim). 1833. 

A, urticae Wallr. Ann. Wett. Ges. 4: 238. 1819. 

A. trifoliorum Wallr. Ann. Wett. Ges. 4: 238. 1819. 

A. hyperict Wallr. Ann. Wett. Ges. 4: 239. 1819. 
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A. heraclet Wallr. Ann. Wett. Ges. 4: 240. 1819. 

A, pist Wallr. Ann. Wett. Ges. 4: 241. 1819. 

Erysibe polygont DC.; Gray, Nat. Arr. Brit. Pl. 1: 589. 1821; 
Schroet. Cohn’s Krypt. Fl. Schles. 3: 234. 1893. 

E. pist DC.; Gray, Nat. Arr. Brit. Pl. 1: 589. 1821; Schroet. 
Cohn’s Krypt. Fl. Schles. 3: 236. 18093. 

E. convolvuli DC.; Gray, Nat. Arr. Brit. Pl. 1: 589. 1821. 

Erysibe communis Fic. & Schub. Fl. Gegend. Dresd. 2: 304. 
1823; Lk. Willd. Sp. Pl. 6: 105 (excl. vars. graminum, labtata- 
rum, cichoracearum). 1824; Rabenh, Deutschl. Crypt. Fl. 1: 232 
(partim). 1844. 

Erysiphe trifoli Grev. Fl. Edin. 459. 1824. 

 £. lathyri Grev. Fl. Edin. 460. 1824. 

E. robiniae Grev.' Fl. Edin. 460. 1824. 

E. asperifoliorum Grev. Fl. Edin. 461 (partim). 1824. 

E. ranunculi Grev. Fl. Edin. 461. 1824. 

[?] Erystbe epimischa (Physalis) Lk. ; Willd. Sp. Pl. 6: IIo. 
1824. 

Erysiphe communis Grev. Scot. Crypt. Fl. Synops. 9. 1828; 
Fr. Syst. Myc. 3: 239 (partim). 1829; Duby, Bot. Gall. 2: 
869 (excl. vars. graminum, labiatarum, cichoracearum. 1830; 
Berk.; Sm. Engl. Fl. 5, pt. 2, 325 (partim). 1836; Dur. & 
Mont. Fl. d’Alger. (Crypt.) 565 (excl. var graminis). 1846-9; 
Lev. Ann. sci. nat. 15: 171. pl. zz. f. 38. 1851; Tul. Sel. 
Fung. Carp. 1: 214. 1861; Cooke, Micr. Fung, 221. pl. 72. 
f. 240-242. 1865 ; de Bary, Beitr. Morph. Phys. Pilz. 1: §xii. 50. 
1870; Cooke, Handb. Brit. Fung. 2: 652. 1871; Karst. Myc. 
Fenn. 194. 1873; Sacc. Syll. Fung. 1: 18. 1882; Witn.; 
Rabenh. Krypt. Fl. Deutsch]. 17: 32. 1884; Karst. Act. Soc. 
Faun. Fl. Fenn. 2: 93. 1885; Burr. & Earle, Bull. Ill. State 
Lab. Nat. Hist. 2: 402. 1887; Atkins. Journ. Elisha Mitch. 
Sci. Soc. 7: 64. 1891; Burr. ; Ell. & Everh. N. Amer. Pyren. 
10. 1892; Jacz. Bull. l’Herb. Boiss. 4: 731. 1896; Oudem. 
Rev. Champ. Pays.-Bas. 2: 97. 1897. 

Perisporium erysiphoides Fr. Syst. Myc. 3: 251. 1829. 

Lrysiphe daphnes Duby, Bot. Gall. 2: 870. 1830. 

Alphitomorpha ntida Wallr. Fl. Crypt. Germ. 2: 757. 1833. 

Lrysiphe liriodendri Schwein. Syn. Fung. Am. Bor. 269. 
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1834; Sacc. Syll. Fung. 1: 21. 1882; Burr. & Earle, Bull. II, 
State Lab. Nat. Hist. 2: gor. 1887; Burr.; Ell. & Everh. N. 
Amer. Pyren. 10. 1892. 

Lrysiphe macularis Wickx. Fl. Crypt. Env. Louv. 138 (par- 
tim). 1835. 

i. Perisporium Cord, Icon, Fung. 2: 28. f/. 73. f.99. 1838. 

krysibe nitida (delphinit) Rabenh. Deutschl. Krypt. Fl. 1; 
231. 1844. 

krysiphe convolvult sepi Cast. Cat. Pl. Mars. 188. 1845. 

i. ranunculi Cast. Cat. Pl. Mars. 189. 1845. 

i. polygoni Cast. Cat. Pl. Mars. 189. 1845. 

krystbe ulmariae Desmaz. Ann. sci. nat. II]. 6: 66. 1846: 
Desmaz. Fl. Crypt. Fr. ser. 1, n. 1515. 1846; *Desmaz. Mem. 
Soc. Roy. Sci. Lille for 1846: 141. 1847; Desmaz. Ann. sci, 
nat. II. 8: 14. 1847. 

Erysiphe Marta Lev. Ann. sci. nat. IT. 15: 166. pl. Zo. 
/. 34 (syn. excl. partim). 1851; Cooke, Micr. Fung. 220. pl. 71, 
J. 237-239. 1865; Cooke, Handb. Bnt. Fung. 2: 651. 1871; 
Karst. Myc. Fenn. 2: 193. 1873; Sacc. Syll. Fung. 1: Ig. 
1882; Wint.; Rabenh. Krypt. Fl. Deutschl. 1°: 31. 1884; Karst. 
Act. Soc. Faun. Fl. Fenn. 2: 93. 1885; Jacz. Bull. l’Herb. Boiss. 
4: 728. 1896. Oudem. Rev. Champ. Pay.-Bas. 2: 97. 1897. 

£. densa Berk. Hook. Fl. Nov. Zeal. 2: 208. pl. 105. f. 16. 
1855; Hook. Handb. New Zeal. Fl. 637. 1867; Sacc. Syll. 
Fung.1: 18. 1882. 

£. ulmariae Desmaz.; Kickx. Fl. Crypt. Fland. 1: 381. 1867; 
Sace. Syll. Fung. 1: 19. 1882; Oudem. Rev. Champ. Pays.- 
Bas. 2: 99. 1897. 

fi. umbelliferarum de Bary, Beitr. Morph. Phys. Pilz. 1: § xin. 
50. 1870; Sacc. Syll. Fung.1: 17. 1882; Wint.; Rabenh. Krypt. 
Fl. Deutschl. 1°: 31. 1884; Karst. Act. Soc. Faun. Fl. Fenn. 2: 
93. 1885; Oudem. Rev. Champ. Pays.-Bas. 2: 96. 1897. 

k:. vernalis Karst. Myc. Fenn. 2: 193. 1873; Karst. Helsing. 
Faun. Fl. Fenn. Notis. 13: 247. 1874; Sacc. Syll. Fung. 1: 
Ig. 1882; Karst. Act. Soc. Faun. Fl. Fenn. 2: 93. 1885. 

£. Martu Lev. f. acaciae Erikss. Bid. Kanned. vara odlade vaxt. 
sjuk. 51. 1885. 

Lrysibe heraclet DC. ; Schroet.; Cohn’s Krypt. Fl. Schles. 3: 
239. 18093. 
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Erysiphe communis, var. umbelliferarum (de Bary) Jacz. Bull. 
Herb. Boiss. 4: 733. 1896; Jacz.-Kom.-Tranz. Fung. Ross. 
Exsicc. no. 130 (cum diag.). 1896. 

E. communis, var. ulmariae Jacz. Bull. Herb. Boiss. 4: 734. 
1896. 

Microsphacra caraganae Magn. Bericht. Deutsch. Bot. Ge- 
sellsch. 1'7.: 150. fl. 9g. f. I-g. 1899. 

Lrysiphopsis parnassiae Halsted, Bull. Torr. Club, 26: 594. 
1599. 

Exsicc.: Bri. e Cav. Fung. par. 173; Rab. Fung. Eur. 31, 
562, 563, 5604, 1057, 1060, 1061, 1062, 1063, 1064, 1065, 1068, 
1069, 1426, 1431, 1522, 1730, 1918, 2027, 2134, 2415, 2521; 
Syd. Myc. March. 198, 338, 653, 659, 838, 839, 980, 981, 1077, 
1142, 1143, 1198, 1240, 1638, 2328, 2058, 2659, 2765, 
*3669, *3671, *3718, *3822, *3914, *3915, *3916, *3917, 
*4241, and 432, 655, 1541, 1640, 3052 sub Sfhacrotheca Casta- 
gue; Kekl. Fung. Rhen. 660, 661, 662, 663, 664, 665, 6606. 
667, 668, 669, 671, 675, 676, 677, 678, 679, 680, 681, 
682, 683, 684, 685, 686, 687, 1738, 1742, 1743, 1744, 2237 
and 432, 1541, 3052, sub Sfhacrotheca Castagnet; Rab. Herb. 
Myc. ed. 2, 462, 466, 467, *476, 477, 479, *480, 482, 483, *486, 
670; Koumeg. Fung. Gall. Exsicc. 1376, 1379, 1534, 1539, 1983, 
2072, 2074, 2373, 2450, 2550, 2557, 3220, 3040, 3741, 4565, 
and 3645, sub &. /amprocarpa,; Desmaz. Pl. Crypt. Fr. ser. 1, 
166, 264, 265, 459, 1108, 1304 (Bonly), 1515, 1518, 2197, 2198; 
ser. 2,671, 672; *ed. 2, ser. I, 109, 508 (A only), 813, 1015, 
1018, 1847, 1848; Jacz.-Kom.-Tranz. Fung. Ross. Exsicc. 130 ; 
de Thuem. Fung. exot. dec. 12, sub £. damprocarpa ; de Thuem. 
Fung. austr. 143, 144, 145, 146, 239, 240, 241, 447, 448, 449, 
453, 454, 455, 458, 051, 652,857, 955, *1044, 1141, 1143, 1240, 
1241, 1242, 1243 and 457sub £. horridu/a ; and 1237 sub J@- 
crosphaera astragali; Sacc. Myc. Ven. 68, 149, 150, 151, 602, 
603, 604, 605, 609, 610, 695, 786, 787, 896, 897, 898, 1170; 
Rehm. Ascom. 350, 398, 399, 449, 500, 546, 547, 650, 799, 
800; Fries, Scleromyc. Suaec. 69 ; Cooke, Fung. Brit. Exsicc. 
96, 99; ed. 2, 288, 593, 594, 600; Vize. Fung. Brit. 95, 98; 
Westend. Herb. Crypt. Belg. 120, 408, 553 (e oe 737 8 30, 
1389 ; de Thuem. Myc. univ. 156, *449, oso 1937, 2057; Karst. 
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Fung. Fenn. Exsicc. 280, 368, 784 ; *Wartm. & Schenk, Schweiz. 
Krypt. 524, 525,629; Wahrlich. Parasit. Pilz. 28, 29 (in Herb. 
Hort. Imp. Petropol.); *Funck, Crypt. Gew. Fichtelgeb. 384; 
*Erikss. Fung. par. scand. 38a, 38b, 148a, 236, 237, 340; 
*Schmidt & Kunz. Deutschl. Schw. ccxxii.; Seym. & Earle, Econ. 
Fung. 252; *Kneiff. & Hartm. Fl. Crypt. Bad. 159; *Krieg. 
g, Saxon. 71, 822, 823, 824, 825, 827, 828, 829, 830, 831; 
*Gandog. Fl. Alger. exsicc. 1980, 1983; *Ell. & Everh. Fung, 


Fun 


Columb. 614; *Cav. Fung. Long. exsicc. 118; Oudem. Fung, 
Neerl. Exsicc. 73, 74, 155, 156, 157, 158; Zopf & Syd. Myc. 
March. 52; Jack, Lein. & Stizenb. Krypt. Bad. 631, 632 ; Speg. 
Dec. Myc. Ital. 84, 84bis ; Klotzsch, Herb. Myc. 61 ; and 65 sub 
fk. urticae ; and 1743, 1744 (Herb. Mus. Florence); Berk. Brit. 
Fung. 200, 201, 203, 269; Baxt. Stirp. Crypt. Oxon. fasc. 2, 97 ; 
Rab.-Wint. Fung. Eur. 3243; Kunze, Fung. select. exsicc. 60; 
Erbar. Critt. Ital. ser. 1, 192 (in Herb. Mus. Florence); Linhart, 
Fung. hungar. 457 (in Iowa State College Herb.) ; Ell. & Everh. 
N. Amer. Fung. 835, 2112, sec. ser. 3103. 

Amphigenous ; mycelium very variable, persistent, thin, effused 
and arachnoid or rarely thick, dense and lichenoid, or more often 
completely evanescent ; perithecia gregarious to scattered, rarely 
densely gregarious, usually rather small, about go y, but varying 
from 65-180 win diameter, cells usually distinct, 10-15 » wide, 
rarely 20 » wide ; appendages very variable in number and length, 
sometimes few (3-7), distinct and long (10 times or more the di- 
ameter of the perithecium), or more rarely few and short, usually 
numerous and crowded, more or less densely interwoven, and long 
or short, always spreading horizontally, often interwoven with the 
mycelium, simple or rarely much branched, and then widely and 
irregularly forking, sometimes angularly bent, or flexuose-con- 
torted, colored dark or pale brown at the base or throughout, or 
quite colorless, rarely becoming shining white, septate when col- 
ored ; asci usually few, 2—8, rarely as many as 22, variable in 
shape and size, usually small and ovate, but varying from ovate to 
broadly ovate or subglobose, with or without a short stalk, 46-72 
(very rarely reaching to 80 #) x 30-45 #4; spores 3-8, usually 
3-6, very rarely (and never uniformly), only 2, 19-25 x 9-14 #. 

Hosts —Achillea Ptarmica (350), Aconitum Anthora (341), A. 
fischeri, A. Napellus, A. paniculatum (176), Actaea spicata, Adonis 
vernalis (22), Aegopodium Podograria (176) (230) (390), Aethusa 
Cynapium, Ajuga reptans (353), Albizsia lophantha, Alnus incana, 























‘ | Ad t~-'o>* * 


ERYSIPHE 179 


Alyssum calycinum, A. campestre (272), Amelanchier alnifola 
(200), A. maculatum (6), Amplicarpaca Edgeworthit, var. Japonica, 
A. monoica, Anchusa officinalis, Anemone dichotoma, A, ranuncu- 
loides (108), A. thalictroides (280), A. Virgintana, Angelica syl- 
vestris, Anthriscus Cerefolium, A, sylvestris, Antirrhinum Orontium 
(230), Aguilegia Canadensis, A. vulgaris, Arabis Turrita (230), 
Archangelica officinalis, Arenaria decipiens, A. jJuniperina (389), 
Aristotcha racemosa, Asperila odorata (3), Aster commutatus (119), 
Astragalus adsurgens, A. baeticus, A, caespitosus, A, Canadensis, 
A, caryocar pus (60), A. decumbens (6), A. frigidus, var. Americanus, 
A, Geblert, A. glyeyphylosus (359) (390), A. Ayvpoglottis (6), A. 
junceus (303), A. Lamberti, A. multiflorus (6), A. oroboides and 
var. Americanus, A, reflextstipulus, A, triphyllus (7) (60), A. vir- 
gatus, baptisia tinctoria, Brassica Rapa, B. Sinapistrum (56) (271), 
B. sinapoides (214), breynia acuminata, Calendula arvensis (55), 
C. officinalis (22) (209), Caltha palustris, Calystegia sepium, Cam- 
panula rapunculoides, Capsella Bursa-pastoris, Caragana arbo- 
rescens, Carduus sp., Carum Persicum (233), Cassia Chamaecrista 
(361), Catalpa syringacfolia, Caucalis Japonica, Centaurea scabiosa 
(364), Chaerophyllum aromaticum, C. aureum, C. bulbosum (345) 
(383), C. hirsutum, C. nodosum (383), C. temulum, C. Villarsi 
(230), Chelone glabra (122), Cicuta virosa (319), Cimicifuga foetida 
(347), Cercaca Lutetiana, Clematis alpina, and var, Sibirica (341), C. 
Flammula (cult.), C. fusca, var. yesociists, C. integrifolta (319), C. 
leucantha (319), C. ligusticifolia (363), C. recta, C. Virginiana, C. 
Vitalba, Cnicus lanceolatus, Colutea arborescens, Contum maculatum 
(285) (319), Convolvulus Ammannu, C. arvensis, C. sagittatus, 
Coronilla Emerus (285), C. varia (230), Crambe Sewersowt (206), 
Cucumis sativus (230), Cucurbita (39), C. Pepo (230) (319), Cuphea 
wscossissima, Cytisus purpurcus (378), Dahlia (cult.) (363), Daphne 
alpina, Daucus grandifiorus, Delphinium Ajacis, D. asurcum (263) 
D. Consolida, D. clatum, D. formosum, D. grandiflorum (288), dD. 
ortentale, D. tiroltense (230), D. vestitum, Desmanthus brachylobus 
(cult.), Deervilla Japonica, Diplotaxis tenuifolia (214), Dipsacus 
laciniata, D. sylvestris (56) (133) (319), Draba hirta (60), Echium 
vulgare, Elsholtzia cristata, krectites praealta (35), Eryngium 
macrocalyx, Erysimum chetranthoides (107), £. odoratum (353), 
Fagopyrum esculentum, Falearia vulgaris, Falcata comosa (386), 
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Galium (35) (394), Aparine (3) (56) (107) (133) (205*) (230) 
(263) (ooo) (319), : boreale (206) see G. Mollugo (133), G. 
sylvaticum (3) (205*) (290) (391), Geranium adissectum ( 3), G 
maculatum, G. molle (263), G. pratense (107) (132) (133) (345), 
G. pusillum (345), G. prrenaicum (214), G. Richardsoni (60) (199), 
G. sylvaticum (290), G. tubcrosum (206), Geum urbanum, Gutier- 
resia tuthamiae (199), Gypsophila Gmelini, Heraclcum asperum 
(cult.), 77. flavescens (345), ff. palmatum, FH. Sibiricum, HH. Sphon- 
dylium, Hesperis matronalis, H. tristis (22), Heuchera Americana 
(157%), Hosackia parviflora, Flyoscyamus niger (347), Hypericum 
atomarium, 1. hirsutum, H. montanum, H. perforatum, H. quad- 
ranegulum, Inula salicina (22) (348), /sates tinctoria (50), Johrenta 
sp., Lactuca murals (3), Lithospermum arvense (3), Lathyrus 
Aphaca, L. montanus (115) (133) (311), L. Nessolia (263), L. prst- 
formis, L. polymorphus (363), L. polyphyllus, L. pratensis, L. tuber- 
osus, L. uliginosus, L. venosus, Lespedesa striata (151), Linaria 
genistifolia (22), Liriodendron Tulipifcra, Lotus corniculatus (383 
and 384), Z. major, L. Purshiana, Lunaria rediviva (290), Lupinus 
albus, L. angustifolius (319), L. argenteus var. argophyllus (363), 
L. laxiflorus, L. luteus, L. parviflorus, L. perennis, L. sericeus, 
Lychunis alba (319) (344), £. dioica, L. sylvestris (22), Lyeopersicum 
esculentum (342), Lycopsis arvensis, Lythrum Salicaria, Matcomia 
maritima (56), Medicago falcata, M. lupulina, M. sativa, Metilotus 
alba, M. officinalrs, AMyrrhis odorata, Ocnothera albicaulis, QO. 
biennis, O. sinuata (12) (60), Onobrychis viciacfolia (22) (56) 
(230) (290), Ononis arvensis, O. hircina (319), O. spinosa, Orobus 
Lathyroides, Oxytropis Lamberti, Paconia obovata, P. officinalis, P. 
peregrina, Parnassia Caroliniana, Pedicularis resupinata ( 309), 
Peucedanum alsaticum (22), P. Cervarta (22) (377), P. ereoselinum, 
P. sativum, P. tercbinthaceum, Phaseolus helvolus (363), P. perennis 
(60), Phlowodocarpus dahuricus, Physospermum commutatum, Picris 
hicracioides (347), Pilea stipulosa, Pimpinella magna, P. Saxifraga, 
Pisum sativum, Polygonum aviculare, P. dumetorum, P. lapath- 
folium, P. Persicaria (66), P. ramosissimum, and var. prolificum 
(151), Fotentilla (176), Prenanthes purpurea (133) (290), Psoralea 
tenuiflora (60) (151), Quercus glauca, Ranunculus abortivus, R. 
aconitifolius (290) (319) (304), R. acris, KR. arvensis, R, Asiaticus 
(354), &. dulbosus, R. Cymbalaria, R. Flammula, R. lanuginosus 
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(176) (319), Rk. Lingua (318), R. macranthus (6), R. montanus, R. 
multifidus, R. Pennsylvanicus, R. repens, R. sardous, R. sceleratus 
(6) (199), A. septentrionalis (60), RK. trachycarpus, Robinia Pseuda- 
cacia (95) (319), A. wescosa, Rumex Acetosella, R. Hydrolapathum 
(318), Saxfraga cortusacfolia, Scabiosa arvensis, S. stellata (50), 
S. Succisa (107), S. sylvatica, Scandix Pecten-Venerts, Scutellaria 
lateriflora (35) (386), S. scordifolia, Selinum carvifolia, Sselte 
(349), S. Lebanotis (164*), Stlaus flavescens (319), Stlene noctiflora 
(22), Seder trilobum (391), Sesymbrium alharia (22), S. officinale 
(56), S. Sophia, Stum erectum, S. latfolium (319), Smyrnium 
olusatrum (18), Sonchus (172), S. arvensis (22), Spartinm junceum 
_ (272), Spiraea ulmarta, Statice Gmelin, S. Limonitum, Symphytum 
officinale (3), Teucrium Chamaedrys (20), Lhalictrum angustifolium 
(319), 7: aguilegifolum, T. Cornuti, T. flavum, T. minus and var. 
clatum, I. stmplex, Thermopsis montana, Thesium Bavaricum (378), 
Ll. ebracteatum (107), Lhlaspi arvense (310), Lragopogon (301), 
Trifolium agrarium (290) (319) (384), 7: alpestre, T. arvense, T. 
filiforme, T. hybridum, T. incarnatum, T. involucratum, T. longipes, 
[. Lupinaster, T. medium, T. minus, T. monanthum (60), T. 
montanum, I. moranthum, T. paucifiorum, I. pratense, 1. pro- 
cumbens, T. repens (18) (290) (319), 7. rubens, Trigonella cretica, 
T. Foenum-graccum, Trollius Europacus, Urtica cannabina, U. dioica, 
U. urens (263), Valeriana capitata (206), V. officinalis (22) (107) 
(132) (133) (192) (230) (319), Valerianella dentata (319), V. rt- 
mosa (73*), Verbascum phlomotdes (302), V. Thapsus (107) (263), 
Verbena urtictfolia (35), Veronica Teucrium (22), Vicia Americana 
(60) and var. “énearts (5) (6), V. cassubica (319) (359), V. Cracca, 
V. Faba (214), V. gemella (383), V. hirsuta (383), V. oroboides, V. 
pallida, V. sativa (107) (214) (260) (383) (384), V. sepium, V. syl- 
vatica, V. unijuga, Vincetoxicum officinale (22) (344). 

Distribution.—Evrore: Britain, France, Spain, Portugal (260) 
(355), Belgium, Netherlands, Switzerland, Italy, Germany, Austria- 
Hungary, Servia (318), Denmark, Norway, Sweden, Finland, Rus- 
sia. 

Arrica: Algeria, Canaries (253). 

Asia: Turkey (Marash), Cyprus, Transcaucasia (338), Persia 
(233) (389), Turkestan, Siberia (Minussinsk), Soongaria, India, 


Japan. 
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NEW ZEALAND. 

AUSTRALIA: Victoria (225). 

NortTuH AMERICA : United States—Maine, Massachusetts, New 
York, Pennsylvania, Maryland, New Jersey, Delaware, Virginia, 
Carolina, Ohio, Michigan, Indiana, Alabama, Illinois, Mississippi, 
Wisconsin, Missouri, Iowa, Minnesota, South Dakota, Nebraska, 
Kansas, Montana, Idaho, Wyoming, Colorado, Utah, Nevada, 
California, Washington ;—Canada, New Brunswick, Ontario, Mani- 
toba. 

E. polygonit (E. communis and £. Marti of most authors) is the 
commonest and the most variable species of the Erysiphaceae. As 
may be seen from the specific description given above, the present 
species is variable in every character ; nature of the mycelium, size 
of the perithecium, number, length, color, etc., of the appendages, 
number of asci and spores. It may seem, at first sight, undesira- 
ble to allow so wide a range of variation to a single species, yet 
from the study of a very considerable amount of material it has 
seemed to me impossible—so closely are the extreme forms linked 
to the type—to separate any of these forms as varieties, much less 
as species. Asa matter of fact, although several forms here in- 
cluded under £. folygont have been separated as distinct species, 
fk. polygonit itself has been frequently confused with £. cichora- 
cearum, as a glance at any large herbarium will show. Before 
attempting to separate and give names to the most striking forms 
of £. polygoni, it seems to me wiser to collect the vast number of 
forms of the two mildews (recorded as parasitic on no less than 602 
species of plants) round the two specific centers here distinguished 
as £. polygoni and £. cichoracearum. 

Moreover the forms which have been hitherto separated from 
£. polygoni as distinct species are certainly not satisfactorily defined. 

k. Marti (£. pisz) still appears in many works as distinct from 
k:. polygoni, although the name appears practically to be one ap- 
plied to examples of £. fo/ygoni on certain host-plants quite as 
much as to a form based on any morphological characters. Ori- 
ginally, £. Marti was distinguished from ‘ £. communis’ by 
Leveille on the ground of possessing colorless appendages ; De 
Bary, however, finding that this supposed character did not hold 
good, united the two, and many subsequent authors followed this 
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arrangement. Winter (394) and Schroeter (319), however, still 
keep the two apart as distinct species, although both authors ad- 
mit that, perhaps, the character of colored or colorless appendages 
is variable. Asa matter of fact, as Burrill (60) has pointed out, 
many of the specimens in the exsiccati quoted by Winter as be- 
longing to £. J/artiz have distinctly colored appendages. An ex- 
amination of specimens named £. J/artz in herbaria shows at once 
that in the forms of the present species, no satisfactory systematic 
character exists in the absence or presence of color in the ap- 
pendages, as a complete series of connecting links occurs, often, 
even in specimens on the same plant, as may be seen in some ex- 
amples on Lupinus. In many cases, though not in all, the ab- 
sence of color is dependent merely on the age of the specimen as 
at full maturity colorless appendages frequently become dark 
brown. £. Marti, therefore, I think, may be safely considered a 
synonym of the present species. 

Oudemans (263) has attempted to separate certain forms of 
lk. polygont by the number of spores in the ascus: £. wmbell- 


ferarum on plants belonging to the Umbelliferae (¢. ¢., An- 


thriscus, Fleracleum) is stated to have 3-4 spores; £. communts 
and £. Marta (on Polygonum, Hypericum, etc.), 4-8 spores. These 
characters, however, altogether fail, and it need only be mentioned 
that on //ypericum and Polygonum we quite commonly find asci 
containing only 3 spores, while 3-6 spores occur frequently in 
specimens on /feracleum, etc. It will certainly be admitted by 
any one dealing with sufficient material of £. polygoni that the 
number of spores varies from 3-8 in this species. 

kL. umbelliferarum (£. heraclet) is generally separated, how- 
ever, not by the number of spores, but by the shape of the conidia. 
De Bary first pointed out this character when founding the species, 
describing the conidia of £. communis as ‘ ellipsoidea’’ and those 
of £. umbelliferarum (on Angelica, Chaerophyllum, Anthriscus, 
Pastinaca, Falcaria and Heracleum) as “ exacte cylindrica’’ ; 
further remarking ‘dass diese Art £. umbelliferarum von E. 
communis durch die Perithecien kaum verschieden ist. Dagegen ist 
sie ausgezeichnet durch die Form der Conidien, welche genau 
walzenformig, an beiden Enden flach, und mindestens (doch nicht 
immer) sehr langgestreckt sind. Bei den vorher genannten Arten 
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allen haben die Conidien die (im Profil elliptische) Gestalt einer 
schmalen an den Enden abgerundeten Tonne.”’ 

Winter, Schroeter, and others, have followed De Bary in main- 
taining £4. wmbelliferarum as a distinct species, confined to Umbelli- 
ferae and distinguishable from £. polygoni (£:. communis) only by the 
shape of its conidia. I have, however, found generally in study- 
ing specimens of Ozdzwm in the fresh state that the shape (and size) 
of the conidium is subject to so much variation that I am strongly 
inclined to doubt the advisability of employing such characters for 
systematic purposes, and especially of considering them of specific 
importance. In the present case, although only examination of 
living material of the forms on the different host-plants can satis- 
factorily settle the whole question, it appears to me very doubtful 
from the study of herbarium material, if the cylindrical form of 
conidium is exclusively confined to examples on Umbelliferae and 
whether conidia of both shapes do not occur in the same speci- 
men. Certainly the conidia of £. po/ygont on some host-plants, 
e.2., Clematis alpina, are more or less cylindrical. No differences 
are to be found in the perithecial form of fruit of examples on 
Umbelliferae to those of £. po/ygoni on other hosts. 

In dealing with the variation in mycelial characters we come 
to two very interesting forms, viz, 4. ivtedendri Schwein and £. 
densa Berk. 

E. hriodendri is maintained as a species by Burrill (60), who 
remarks that it ‘‘ may be identified by its abundant, white myce- 
lium, especially on the young stems.”’ 

I have examined many specimens of this form on Lzrtodendron, 
and have found no characters except the persistent mycelium by 
which it can be separated from typical 4. polygont. When occur- 
ring on the stems, £. /iriodendri has a thin persistent myce- 
lium, but it is to be noted that on the leaves the mycelium is sub- 
evanescent, and then the fungus cannot possibly be distinguished 
from many of the forms of £. folygont on other hosts. Nor can 
the persistent mycelium on the stem be considered absolutely pe- 
culiar to the form on Lzriodendron; in the herbarium of the Up- 
sala Museum there is a specimen of £. folygoni on the stems of 
Thalictrum aquilegifolium in which the mycelium is persistent, and 
in some places almost pannose in consistency. This specimen 
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forms a quite similar state to that of &. Lriedendri and more- 
over quite commonly on TZhalictrum minus, Polygonum aviculare, 
etc. £. polygont shows a tendency towards developing a persistent 
mycelium. 

More marked than £. “riodendri is a form on Dirervilla 
Japonica trom Sapporo, Japan (K. Miyabe and N. Hiratsuka) sent 
to me by Professor Miyabe under the mss. name of Lrysiphe 
diervillae, with these notes, ‘‘ &. dtervillae ripens its perithecia only 
in the early spring of the next year. Mycelial layers are formed 
on the young branches and persistent capsules. Perithecia 120- 
135 4, ascl 37-45 x 67-86 yw, ascopores (6-7) II x 224.” This 
form on Drervil/a covers the stem and fruit of the host-plant with 
soft dense patches of persistent mycelium, in which the perithecia 
are more or less imbedded. Except in these characters, however, 
the fungus is not different from £. folygoni, and it is to be noticed 
that here and there on the stem, perithecia occur from which the 
mycelium has almost or quite disappeared, and so are more or less 
naked as in ordinary £. polygon. 

Even more striking is the plant published by Berkeley as 
Lrysi~he densa, on Aristotelia racemosa from New Zealand. 
Berkeley remarked: ‘‘ This differs from £. Martz Lev. merely in 
its thick persistent mycelium, which gives it a very lichenoid ap- 
pearance, especially when on the upper surface of the leaf.’’ There 
is a fine series of ‘ £. densa’’ in the Kew Herbarium, and the 
specimens show in a very clear manner how variable the nature of 
the mycelium is in the present species, even on the same host- 
plant. In this series, the mycelium on most of the leaves is very 
dense and compact, more or less thick, and lichenoid, either 
limited to spots or extending more or less completely over the 
whole upper surface of the leaf. The fungus in this condition 
seems quite distinct from £. folygoni, in which a persistent lichen- 
oid mycelium has not been recorded on any host. On other 
leaves of Avistotelia in this series, however, we find only a thin 
layer of persistent mycelium, from arachnoid to merely pruinose 
in consistency. Finally, on some leaves we find an absolutely 
evanescent mycelium. I can find no difference in the perithecia 
from those of £. polygoni, and under the circumstanees, consider- 
ing the variable nature of the mycelium, I do not think AZ. 
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densa—although so marked in its extreme state—can be given 
even a varietal rank. Nothing can be more marked, at first sight, 
than the forms of £. faurica with persistent densely compacted 
mycelium, yet we find that this species may not uncommonly occur 
with an evanescent mycelium ; in the same way we must, it seems 
to me, considering the evidence afforded by the forms on Zvrio- 
dendron, Diervilla and Aristotelia, allow to E£. polygonit a similar 
range of variation in mycelial characters. 

Karsten, in the second part of Myc. Fenn. has described a 
species of Zrysiphe as follows: “£. vernalis Karst. Mycelium arach- 
noideum, saepissime evanidum. Asci in quovis perithecio 8 
ovoideo-sphaeroidei, breviter pedicellati 8-spori. Appendiculae 
sat longae, cum mycelio intertextae. Hab. In ramulis vivis 
Alni incanae fine mensis Maji ad Mustiala semel observata. 
A sequente [/. J/arti Lev.] fort2 non distincta.’’ In the No- 
tiser ur Sallsk. Faun. Fl. Fenn. Forh. 13: 247 the following 
further description is given, ‘‘ Perithecia hemisphaerica, mycelio 
emersa, fusca, latit. circiter 0.1 mm. Asci 8ni. brevissime pedicel- 
lati, ovoidei- vel oblongato-sphaeroidei, longit. circit. 69 mmm., 
crassit, circit. 39 mmm. Sporae 8nae, sphaeroideo-ellipsoideae, 
longit. 16-18 mmm., crassit. 11-12 mmm. Appendiculae hy- 
alinae. . .. Species quasi media inter “vrys. graminis et Erys. 
Martit.”’ 

Professor Karsten has kindly sent me specimens (now in the 
Kew Herbarium) of &. verna/is, and after a careful study of the 
plant and comparison of it with numerous forms of £. polygoni, I 
do not see by what characters it can be separated from this spe- 
cies. It is, nevertheless, a rather marked and extremely interest- 
ing form. The fungus occurs on the young shoots of A/nus incana ; 
the mycelium is more or less evanescent on the internodes, and the 
perithecia are here scattered, but at the base of the buds the perithecia 
become gregarious, and the mycelium is persistent. The perithecia 
average about 120 y in diameter, and the appendages are rather 
long, not much interwoven, hyaline and quite similar in every way 
to those of many forms of £. polygoni. The asci are usually rather 
numerous, sometimes as many as 15, and may reach to 80 yw in 
length ; in shape they are usually broadly-ovate to ovate-oblong ; 
very rarely, however, they show a tendency to become subcylin- 






































ERYSIPHE 187 


drical, the 7-8 spores measure about 18x12 4. Many forms of 
E. polygoni approach so closely to all the above characters (this is 
the case, ¢. g., with the form of A/dzzsta (Acacia) called by Eriks- 
son £. J/artit forma acaciae) that it seems impossible to separate £. 
vernalis from them. On the other hand, £. vernualis, shows 
undoubted affinity with the American species &. aggregata 
on alder-catkins. £. wvernalis has smaller perithecia, fewer, 
smaller, less cylindrical asci, and less interwoven appendages ; oc- 
casionally, however, the asci show a tendency to become sub- 
cylindrical and the roundish spores are the same in both plants. 
It is possible that, if more intermediates occur, 4. aggregata may 
have to be regarded as only a well marked variaty of 4. polygout- 

Magnus has considered the fungus growing on Caragana arbo- 
rescens and Colutea arborescens as belonging to the genus Jcro- 
sphaecra, and has published it asa new species, J7. caraganae. | 
had already seen specimens of this plant on Co/ufea in Syd. Myc. 
March. 980, and on Caragana in Syd. Myc. March. 3718, and had 
referred them to £. polygoni. Professor Magnus has kindly sent 
me very beautiful specimens (now in the Kew Herbarium) of 
“ Microsphaera caraganae, on Caragana arborescens Wannsee,”’ 
and after examining these I still feel convinced that the fungus is 
nothing but a form of Aryszphe polygont. None of the specimens 
possess appendages with apical branching of the definite type found 
in JZicrosphacra ; as a rule, the appendages are unbranched, and 
the branching that does occasionally occur is always quite vague. 
The appendages are usually about g in number, rather distant from 
one another, septate, and more or less colored towards the base. 
Occasionally the appendages are as few as four, and the coloring 
extends almost to the apex. <A few perithecia were observed in 
which the appendages, 4 or 5 in number, were stouter than usual, 
rounded at the end, and colored deep brown throughout—much 
recalling the American form of £. po/ygont on Parnassia mentioned 
below. As Magnus points out, there appear often among the 
normal appendages very short rudimentary ones. This character, 
however, as well as that of the few and distant appendages, can 
be in noway considered peculiar to the form on Caragana and 
Colutea, as both are found in many common forms of undoubted 
E. polygoni. Inthe present form the appendages become more 
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free from the mycelium than is usually the case, and, as the peri- 
thecia are often densely gregarious, give a slightly floccose appear- 
ance to the leaf. This habit (which is found in some species of 
Microsphacra), however, is not confined to the plant on Caragana 
and Col/utea, as in the forms of £. folygont on Lupinus (European 
and American) exactly the same appearance is found. 

A very striking form of £4. jpolygont occurs in America on 
Parnassia Caroliniana, Ihave seen two specimens of this, one from 
Madison, Wisconsin (Halsted and Tracy, August, 1893), ex herb. 
S. M. Tracy (in the Herbarium of the Missouri Bot. Garden), 
where the fungus is labelled ‘* Aryszphe spatulata”’; the other from 
Syracuse, New York (L. M. Underwood, July, 1899), named 
Erysiphe communis. The striking feature of this form is the pres- 
ence of few, brown, usually short, stout, rigid appendages. The 
perithecia are 70-85 sin diameter, the asci 3-6, 50-58 x 30-36 yu, 
spores 3-5, very rarely 2,20 x 10 4. Except in the appendages, 
the fungus agrees well with certain common forms of £. polygont. 
In the Wisconsin specimen the appendages give a very distinct ap- 
pearance to the form ; they are usually few and very short, in fact 
often rudimentary and only about a quarter of the diameter of the 
perithecium in length, very stout (about 10 m« wide), and dark 
brown throughout ; in the New York specimens, however, most 
of the perithecia have longer appendages, 3-4 times, or more, the 
diameter of the appendages, paler towards the apex, and 7-8 
u wide, and it is then at once seen that the present plant is closely 
connected with many forms of £. po/ygoni on various host-plants, 
é. g., some specimens on species of Clematis and on Caragana 
arborescens are very similar. On the whole, I am inclined to re- 
gard the fungus on Parnassia rather as a starved form of £. poly- 
goni, caused perhaps by growing on an_ unsuitable host-plant 
than as a true variety. 

(Since the above remarks were written, Halsted (157*) has 
founded a new genus, Aryszphopsis, on this fungus on /Parnassia 
Caroliniana. 1 am quite unable to follow this treatment. Any 
one at all acquainted with the forms of FArysiphe polygoni will, I 
think, at once admit that the fungus in question clearly belongs to 
the genus Zrysiphe, and is, moreover, I believe, so close to certain 
forms of this species that (as mentioned above) it seems doubtful 
if it can be separated even as a variety. ) 
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The plant issued as “var. de/phini’’ (on stems of Delphinium) 
Ell. & Everh. N. A. Fung. no. 835 does not differ from many 
common forms of £. polygon, and cannot be separated from the 
type. 

An interesting Aryszphe has been sent to me by Professor Mi- 
yabe from Japan (Kyoto, April, 1899, coll. T. Nishida), growing 
on Quercus glauca, which I cannot separate from £. polygoni. This 
form has a rather distinct habit ; the persistent, thin, subcrustace- 
ous mycelium forms definite patches on the upper surface of the 
leaf, and on these the perithecia are more or less gregarious. The 
diameter of the perithecium is about 90 ; the asci are 4-6, ovate to 
ovate-oblong, often without a stalk, 50-58 x 30-35 y, spores 4-6, 
21x10 4. The appendages are from 2 to 3 times the diameter of 
the perithecium, rather numerous but distinct, colorless, becoming 
shining, and are more or less irregularly bent, or geniculate, at in- 
tervals. Except in the rather marked habit, the fungus does not 
differ in any way from many common forms of £. polygon. This 
is the first record of the occurrence of an -rysiphe on Quercus in 
the Old World. The Californian £. #7xa on Quercus agrifolta is 
quite distinct from the present form. 

The record of £. Martz by Cooke (83) on Populus ciliata 
is an error, the fungus being Uvxcinula salicis. The specimens 
published as £4. A/artz in Rab. Fung. Eur. 1737, on Rubia pere- 
grina, and in Roumeg. Fung. Gall. nr. 3316 on Asperula odorata 
are some sphaeriaceous fungus. 

L.. polygoni is the cause of the disease known as the “ blight ”’ 
or ‘mildew’ of several cultivated plants of economic importance. 

In the first place, it causes the “bean” and ‘pea blight,”’ 
well known to market gardeners. Bessey (40), speaking of this 
disease in the United States, says, ‘‘ pea blight has for many years 
been very destructive to late peas in the West; it has, in fact, 
rendered the growth of the later varieties in some instances al- 
most impossible.’’ As regards remedies against the disease, Gal- 
loway (135) mentions a case where a crop of beans badly mil- 
dewed was ‘‘thoroughly dusted with flowers of sulphur, and ina 
week the fungus had entirely disappeared, and the plants produced 
a good crop.” The following advice is given: ‘‘ A powder made 
by mixing equal parts of air-slacked lime and flowers of sulphur 
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will be found a very good remedy. The powder should be dusted 
on the foliage at the first appearance of mildew and the operation 
repeated every ten or twelve days, or more often if there is an 
abundance of rain. If one has a spraying machine, a solution 
made by dissolving 3 ounces of carbonate of copper in 2 quarts 
of aqua ammonia diluted to 22 gallons will be found an efficient 
remedy. This solution should be applied every twelve or fifteen 
days, beginning at the first appearance of the disease.”’ 


y 


The ‘mildew of turnips’’ is also caused by £. /polygont. 
Hitherto the fungus causing this disease has been known only in 
its conidial stage, and has been wrongly identified as Ozdzwm Bal- 
sami (Mont. mss.) Berk. & Broome. Worthington G. Smith 
(329, p. 76) first gave it this name, and described the disease as 
follows: “ Ordium Palsanuit, Mont., first attracted attention as a 
pest of turnips in September, 1880, when Prof. James Buckman, 
F.L.S., of Bradford Abbas, Dorsetshire, saw the fungus grow- 
ing in such profusion over hundreds of acres of Swede turnips 
that the boots and clothes of persons walking through the turnip 
fields were whitened with the spores. Until 1880 the fungus was 
not supposed to be common in Britain. . . . Important as this 
Oidium is to agriculturists, no one at present has worked out its 
life-history, or knows whence it comes, where it goes, what other 
form it takes, or how it hibernates through the winter. The fun- 
gus is more prevalent when a humid September follows on a dry 
August.” Trail (365) notices the disease, and says of ‘“Ozdium 


‘It is of considerable practical interest, since it attacks 


’ 


Balsami,’ 
various Cultivated plants. Near Aberdeen [Scotland] I have seen 
it in great plenty upon turnips, preferring the Swedish to the com- 
mon yellow turnip.”’ 

In the beginning of November, 1898, my attention was di- 
rected to some fields of turnips, near Reigate, Surrey, England, 
which were, in places, quite white with mildew. On examination 
it was found that this appearance was caused by the presence of 
an Ordium, which agreed with specimens in the Kew Herbarium 
named QO. Lalsamii, on turnips, by Worthington G. Smith. 0. 
Balsamu (Mont. mss.) is thus described by Berkeley and Broome 
(38): ‘* Candida, articulis doliiformibus utrinque angustatis. On 
the leaves of Verbascum nigrum, Wothorpe, Aug. 23, 1853. This 
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species was sent from Milan by Balsamo to Dr. Montagne, under 
the name of Ordium Tuckeri, but it is a very different species, dis- 
tinguished by the very peculiar shape of its spores. The length 
about .oO15. Balsamo’s plant grew on Verbascum montanum. 
No £rysifhe has at present been observed in connection with this 
species. The same species occurs on strawberries, to which it is 
very destructive. See Gard. Chron., April 15, 1854.’ 

In Berkeley's herbarium at Kew there is the specimen of 0. 
Balsam from Montagne’s herbarium referred to above, and the 
conidia here are more or less barrel-shaped, ranging from 28-30 
x 14-18 win size (Fig. 161). Inthe turnip mildew the conidia 
are subcylindrical, with rounded, unconstricted ends, 30-40 x 13- 
15 4, produced singly on the conidiophores (Fig. 162). Probably 
O. Balsam on species of Verbascum is the conidial stage of 
Lrysiphe cichoracearum or £. taurica ; the Ordium on strawberries is 
probably that of Sfphacrotheca humut. 

After a careful search on the Ovdzum-infected turnips, referred 
to above, I found on a few plants some scattered patches of the 
perithecia of Arys¢phe polygont. These perithecia occurred chiefly 
on the stem and petioles, only very rarely on the leaves. The 
perithecia are mostly gregarious in scattered patches among the 
subpersistent mycelium and contain about 6 asci, with 4—5 spores. 
The appendages are colorless, or occasionally one here and there 
is colored, and are variable in number and length, usually about 
2-4 times the diameter of the perithectum. The turnip crop was 
very poor, but as the plants were infested with “ green-fly” (Ap/u- 
des), it is impossible to say to what extent the inquiry was caused 
by the fungus alone. The remedies given above for the ‘“ pea 
blight’? would probably be equally efficacious here. 


Var. sepulta (Ell. & Everh.). [Fig. 157] 

Lrysiphe sepulta Ell. & Everh. Bot. Gaz. 14: 286. 1889. 

E. cichoracearum DC. Burr.; Ell. & Everh. N. Amer. Pyren. 
12 (form on Aigelovia graveolens only). 1892; Jones, Proc. Calif. 
Acad. Sci. II. 5: 731. 1895. 

Amphigenous ; mycelium evanescent or subpersistent ; peri- 
thecia large, 140-220 y in diameter, averaging 180 y, cells indis- 
tinct ; appendages numerous, rather short, delicate, colorless, hya- 


, 
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line, densely interwoven ; asci very numerous, from 20 to 34, or 
more, large, broadly ovate-oblong to subcylindrical or subpyri- 
form, 70-100, usually about 85, x 30-36 uw, usually stalked: 
spores 4-6, 20-22 X I10—I2 V4. 

Flost.—Bigelovia graveolens and var. albicaults. 

Distribution.—NoOrtTH AMERICA: United States ;—Montana, 
Wyoming, Colorado, Utah (179). 

Two forms of £ryszphe occur on species of Sigelovia (B. grave- 
olens) and its var. aldicaulis, and 2. viscidifiora (bh. Douglasiz) in the 
United States. The Zrysiphe on Bb. viscidiflora has regularly bi- 
sporous asci, and although a marked form from its large size must 
be referred to £. cechoracearum, as has already been done by Ameri- 
can mycologists. The Aryszphe on 4. graveolens is very different. 
The perithecia, which occur in scattered patches on the stem, are 
at first more or less immersed and firmly imbedded in the pannose 
tomentum of the host-plant ; at maturity, however, the perithecia 
break through the tomentum of the stem, and appear in naked 
black patches. The perithecia are, as a rule, very large, and con- 
tains a great number of asci. Theasci are large, rather irregular in 
shape, sometimes subcylindrical or somewhat pyriform, and con- 
tain constantly 4-6 spores, are about 22x11 / in size. These 
characters give the plant, in my opinion, a position somewhat in- 
termediate between £. pol/ygoniand £. aggregata ; from the former 
tt differs in the larger size, and larger and more numerous asc, 
from the latter in the more interwoven appendages and 4-6 longer 
spores. American mycologists have placed this form in £. cicho- 
racearum, merely for the reason, it appears that, as mentioned 
above, on another species of Aige/ova (2b. viscidiflora), b. cichora- 
cearum, with its normal bisporous asci, is found. We must re- 
member, however, that many cases occur in which distinct species 
of the Erysiphaceae are found on even the same species of host- 
plant, and very commonly we find two or more species of mildew 
on different species of host-plants belonging to the same genus. 

The name £. scefu/ta was published in the Bot. Gazette, 14: 
286. 1889, as follows: ‘ Erysiphe sepulta Ell. & Everh. n. sp. 
This species is so named only provisionally, and may yet prove to 
be only an old species under peculiar circumstances. . . It comes 
so near to &. cichoraccarum that it may well be doubted if it be a 
new species; but the perithecia appear imbedded in the woolly 
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coat of the host.’’ Burrill (60), in his description of £. cichora- 
cearum says: “ Sporidia large, quite uniformly 2, but occasionally 
varying to 3 oreven 4”’ (on 4zgelovia 5 or 6), and, under the same 
species, adds the further remarks. ‘“ A form on bigelovia graveo- 
lens has 20-30 asci, many of which have 3-5, and perhaps more, 
sporidia, and the appendages are short and almost hyaline. Taken 
by itself, it could hardly be admitted as belonging to the present 
species. Ellis and Everhart provisionally propose the name Z£. 
sepulta for it. But on 4igelovia Douglasi, growing with the pre- 
ceding, the fungus is in all characteristics the same, except that 
the sporidia are uniformly 2, in the specimens examined, and so re- 
ported by others. The asci are often as many as 30 in both cases, 
a number much greater than commonly given for typical £. 
cichoraccarum. On other host species the number of asci is ex- 
ceedingly variable, mostly only 4-8, but in some collections east 
of the Mississippi river reaching 20, with apparently no way of 
distinguishing different species among the variable forms. Those 
on /igelovta are indeed further aberrant, but it does not seem 
wise to separate one or both as specifically distinct, either from 
each other, or from those with which they are undoubtedly allied 
on the host-plants enumerated above.”’ 

Jones (179), in “ £. ctchoracearum”’ on higelovia graveolens 
from Utah, remarks: “asci numerous, 15-20 or more ; sporidia 
uniformly 4—6, much smaller than in the type. . . The characters 
given above would suggest a relationship to £. communis rather 
than to £. cichoraccarum, but no forms of that species have so far 
been reported on Compositae.”’ 

It may, however, be pointed out that, among Compositae, a 
form of £. polygonit occurs on the stem of species of Carduus and 
Cnicus, which although very unlike the var. sepu/fa in its small 
size, yet approaches it in possessing numerous asci (23 or more). 
The form of £. polygoni+ described as £. vernalis, also, must 
be considered in dealing with the question of the position of the 


present plant. 


2. E. CICHORACEARUM DC. [Figs. 140, 151] 


Mucor Erysiphe Leyss. Fl. Hal. 305. 1783. 
Erysiphe cichoracearum DC. Fl. Fr. 2: 274. 1805; Wint. ; 








194 A MONOGRAPH OF THE ERYSIPHACEAE 





Rabenh. Krypt. Fl. Deutschl. 1°: 33. 1884; Karst. Act. Soe. 
Faun. Fl. Fenn. 2: 94. 1885; Burr. & Earle, Bull. Ill. State 
Lab. Nat. Hist. 2: 404. /. g (excl. syn. £. sepulta). 1887; At- 
kins. Journ. Elisha Mitch. Sci. Soc. '7: 65. 1891; Burr.; Ell. & | 
Everh. N. Amer. Pyren. 12 (excl. syn. £. sepulta). 1892. 

£. varium Fr. Obs. Myc. 1: 206 (partim). 1815; 2: 366 
(partim). 1818. 

Alphitomorpha communis, var. cichoracearum Wallr. Berl. | 
Ges. Nat. Freund. Verh. 1: 31. 1819. 

A. depressa Wallr. Berl. Ges. Nat. Freund. Verh. 1: 34. , 
1819; Wallr. Fl. Crypt. Germ. 2: 758. 1833. 

A. circumfusa Schlecht. Berl. Ges. Nat. Freund. Verh. 1 : 49. 
[S19. 

A. bardanae Wallr. Ann. Wett. Ges. 4: 239. 1819. 

A. cynoglosst Wallr. Ann. Wett. Ges. 4: 240. 1819. 

A. artemisiae Wallr. Ann. Wett. Ges. 4: 240. 1819. 

LErysibe biocellata Ehrenb. N. Act. Acad. Leop. Car. Nat. Cur. 
10: 211. pl. 737. 1821; Lk.; Willd. Sp. Pl. 6: 109. 1824. 

£. depressa, var. artemisiae Wallr. Ficin. & Schub., Fl. Gegend. 
Dresd. 2: xix. 1823. 

kf. communis Schlecht. Fl. Berol. 2: 168. 1824; Rabenh. . 
Deutschl. Krypt. Fl. 1: 232 (partim). 1844. 

E. circumfusa Schlecht. Fl. Berol. 2: 169. 1824; Lk.; Willd. 
Sp. Pl. 6: 109. 1824; Rabenh. Deutschl. Krypt. Fl. t: 232 
(partim). 1844. 

E. depressa Schlecht. Fl. Berol. 2: 169. 1824; Lk.; Willd. 
Pl.6: 110. 1824; Rabenh. Deutschl. Krypt. Fl. 1: 232 (par- 
tim). 1844. 

fk. communis, var. cichoracearum Lk.; Willd. Sp. Pl. 6: 107. 

















1824. 
£. lamprocarpa, var. plantaginis Lk.; Willd. Sp. Pl. 6: 109. 
1824. : 


Lrysiphe artemisiae Grev. Fl. Edin. 459. 1824. 

f:. arct Grev. Fl. Edin. 460. 1824. 

EL. asperifoliorum Grev. F\. Edin. 461 (partim). 1824. 

fk. bardanae Chev. Fl. Par. 1: 381. 1826. 

f. communis Fr. Syst. Myc. 3: 239 (partim). 1829; Berk.; 
sm. Eng. Fl. 5: 325 (partim). 1836. 
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E. communis, var. cichoracearum Duby, Bot. Gall. 2: 869. 


A. lamprocarpa, var. plantaginis Duby, Bot. Gall. 2: 869. 


1830. 
E. compositarum Duby, Bot. Gall. 2 : 870 (excl. var. cynarae). 
18 30. 

EL. kndttiae Duby, Bot. Gall. 2: 870. 1830. 

Alphitomorpha horridula Wallr. Fl. Crypt. Germ. 2: 755 
(partim). 1833. 

A. lamprocarpa, var. plantaginis Wallr. Fl. Crypt. Germ. 2: 
758. 1833. 

A. communis Wallr. Fl. Crypt. Germ. 2: 758 (partim). 
18 33. 

Lrysiphe ambrosiae Schwein. Syn. Fung. Am. Bor. 270. 1834 ; 
Sace. Syll. Fung. 1: 22. 1882. 

i. verbenae Schwein. Syn. Fung. Am. Bor. 270. 1834 ; Sacc. 
Syll. Fung. 1: 22. 1882. 

E. phlogis Schwein. Syn. Fung. Am. Bor. 270. 1834; Sacc. 
Syll. Fung. 1: 21. 1882. 

E. asterum Schwein. Syn. Fung. Am. Bor. 270. 1834 ; Sacc. 
Syll. Fung. 1: 23. 1882. 

Erysibe lamprocarpa Rabenh. Deutschl. Krypt. Fl. 1: 232 
(partim). 1844. 

E. horridula Rabenh. Deutsch]. Krypt. Fl. 1 : 235 (partim). 
1844. 

Lrysiphe scorzonerae Cast. Cat. Pl. Mars. 189. 1845. 

E. lamprocarpa Kickx. FI. Crypt. Env. Louv. 140 (partim),. 
1835; Dur. & Mont. Fl. d’Algér (Crypt.) 567. 1846-9; Lev. 
Ann. sci. nat. III. 15 : 163. p/. zo. f. 37 (partim). 1851 ; Cooke, 
Micr. Fung. 220. p/. 12. f. 250, 257. 1865; de Bary, Beitr. 
Morph. Phys. Pilz. 1: § xiii. 49. 1870; Cooke, Handb. Brit. 
Fung. 2: 650. f. 3777. 1871; Karst. Myc. Fenn. 192 (partim). 
1873 ; Sacc. Syll. Fung. 1:16. 1882; Jacz. Bull. l’Herb. Boiss. 
4: 730. 1896; Oudem. Rev. Champ. Pays.-Bas. 2:94. 1897. 

-:. oronti Cast. Supp. Cat. Pl. Mars. 52. 1851. 

E. linkit Lev. Ann. sci. nat. III. 15: 161. p/. ro. f. 20. 1851; 
Cooke, Micr. Fung. 220. pl. 72. f. 248, 249. 1865; Cooke, 
Handb. Brit. Fung. 2: 650. 1871; Karst. Myc. Fenn. 2: IgI. 
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1873; Sacc. Syll. Fung. 1: 16. 1882; Wint.; Rabenh. Krypt. 
Fl. Deutschl. 1: 30. 1884; Karst. Act. Soc. Faun. Fl. Fenn. 
2:92. 1885; Jacz. Bull. ! Herb. Boiss. 4: 727. 1896; Oudem. 
Rév. Champ. Pays.-Bas. 2: 93. 1897. 

FE. Montagnet Lev. Ann. sci. nat. II]. 15: 169. p/. rz. f. 36 
(excl. syn. £. /appae Cast). 1851; Cooke, Micr. Fung. 220 
(excl. syn. £. compositarum, var. cynarae). 1865; Cooke, Handb, 
Brit. Fung. 2: 651. 1871; Sacc. Syll. Fung. 1: 17. 1882. 

FE. horridula Lev. Ann. sci. nat. HI. 15: 170. pl. rr. f. 37. 
1851; Cooke, Journ. of Bot. 4: 98. 1866; Cooke, Handb. 
Brit. Fung. 2: 652. 1871; Karst. Myc. Fenn. 2: 194. 1873; 
Sacc. Syll. Fung. 1: 17. 1882; Oudem. Rev. Champ. Pays.- 
Bas. 2: 96. 1897. 

Uneinula adunca, var. artemisiac Prod. Fl. Bat. 2: 33. 1866. 

Lrysiphe spadicea Berk. & Curt. Grevillea, 4: 159. 1876; 
Sacc. Syll. Fung. 1: 18. 1882. 

E. horridula, var. cynoglosst Sorok. 147. pl. 88 (13). f. 191-194. 
188o. 

E.. lamprocarpa, var. plantaginis Sorok. Rev. Myc. 148. pl. 89 
(75). f. 240. 1889. 

Lrysibe cichoracearum DC. Schroet.; Cohn’s Krypt. FI. Schles. 
3: 238. 1893. 

Exsicc.: Westend. Herb. Crypt. Belg. 226, 409, 410, 411, 
553 (f only), 1058; Rab. Fung. Eur. 561, 673, 1059, 1067, 
1149, 1325, 1523, 2320, 2520; Rab. Herb. Myc. ed. 2, 470, 471, 
*485, 486, *669; Desmaz. Pl. Cr. Fr. ed. I, ser. I, 403, 518, 
1108 (B only), 1109 (A only), 1304 (A only), 1516, 1517; *ed. 
2, ser. I, I11, 508 (B only), 814, 1016, 1017 ; de Thim.; Fung. 
austr. 237, 452, 456, 754, 856, 1043, 1144, *1145, 1247, 1250; 
de Thuem. Myc. univ. 55, 449, 1353, 1840; *de Thuem. Fung. 
exot. dec. 32, 34; Oudem. Fung. Neerl. Exsicc. 75, 76, 160; 
Roumeg. Fung. Gall. exsicc. 2339, 3738 ; Roumeg. Fung. Sel. 
Gall. Exsicc. 261, 533; Fckl. Fung. Rhen. 648, 650, 652, 653, 
655, 657, 658, 670, 673, 674, 688, 1567, 1739, 1740; *Seym. & 
Earle, Econ. Fung. 46, 293a and b, 295a and b, 305, 321, 346; 
*EIL. & Everh. Fung. Columb. 312, 313, 613 ; Syd. Myc. March. 
652, 656, 840, 1145, 1146, *1147, 1148, 2326, 2327, 2766, 3051, 
3460, *3918, *4015; *Gandog. FI. Alger. Exsicc. 1981 ; Sacc. 
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Myc. Ven. 608, 904; Bri. & Cav. Fung. par. 263, 264; Rehm. 
Ascom. 396, 397; Cooke, Fung. Brit. Exsicc. 97, 199, *200, 
466 ; ed. 2, 285, 287; Vize. Fung. Brit. 96, 199; Ayres. Myc. 
Brit. 77; *Erikss. Fung. Par. Scand. 37a, 146, 147a and b, 148b, 
289, 339; *Fl. Exsicc. Austr.-Hungar. 1173; Ell. & Everh. N. 
Amer. Fung. 2916, 3006; Rav. Fung. Car. Exsicc. 69; *Kneiff. 
& Hartm. Pl. Crypt. Bad. 13, 161 ; Wahrlich, Parasit. Pilz. 25, 26, 
27 (in Herb. Hort. Imp. Petropol.); Lib. Pl. Cr. Ard. 183 (in 


Herb: Jarb. Bot. Bruxelles). 

Sub “£rysiphe polygon, Rab. Fung. Eur. 1066, 1742, 1917; 
*Desmaz. Pl. Cr. Fr. ed. 1, ser. 1, 1108B, ed. 2, ser. I. 509A; 
*Krieg. Fung. Saxon. 826; Syd. Myc. March. 1144; *Karst. 
Fung. Fenn. 785; Berk. Brit. Fung. 202; Klotsch. Herb. Myc. 
60; Westend. Herb. Crypt. Belg. 1058; Roumeg. Fung. Gall. 
Exsicc. 2271; de Thum. Fung. austr. 1250; Fckl. Fung. Rhen. 
6070. 

Sub #:. faurica; Roumeg. Fung. Sel. Exsicc. 4564. 

Sub Sphaerotheca Castagnei; Rab. Fung. Eur. 1048, 1051, 
1916; de Thuem. Fung. austr. 441; Cooke, Fung. Brit. Exsicc. 
ed. 2, 591, 592; Sacc. Myc. Ven. 630. 

Sub -rysiphe galeopsidis ; Westend. Herb. Crypt. Belg. 409 ; 
Desmaz. PI. Cr. Fr. ser. 1, 1517. 

Amphigenous ; mycelium usually evanescent, sometimes per- 
sistent and effused, usually white, rarely with a pinkish tinge ; 
perithecia sub-globose or globose-depressed, often becoming con- 
cave, gregarious or scattered, 80-140 in diameter, very rarely 
140-180 mw, cells variable in size, often very distinct, and 10-20 yz 
wide, sometimes smaller, 10 ~ wide, and obscure ; appendages 
very variable, long or short, brown or sometimes colorless, usually 
numerous, densely interwoven, vaguely branched, septate, light or 
dark-brown throughout, and from 2-4 times the diameter of the 
perithecium, but sometimes very few, and short or even rudi- 
mentary ; asci usually numerous, about 10-15, but varying from 
4-25, very rarely as many as 36, variable in size and shape, from 
narrowly ovate or subcylindrical to broadly ovate, or rarely sub- 
globose, move or less stalked, 58—g0 x 30-50 #; spores 2, rarely 
(and never uniformly) 3, 20-28 x 12-20 y, usually about 24 x 
[4 us. 

Flosts.—Achillea Millefolium, A. Ptarmica, Actinomeris squar- 
rosa, Adenostyles alpina (3), A. viridis, Ambrosia artemisifolia, A. 
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psilostachya, A. trifida and var. integrifolia,Amsinckia spectabilis, An- 
chusa Italica (56), A. officinalis (22) (107) (229) (319) (345), Antr- 
rhinum Orontium, Aplopappus sp., Apocynum (84), Arctium mazus, 
A. minus, A. nemorosum, Artemisia Absinthium, A. biennis (60), A. 
campestris, A. discolor (6), A. dracunculoides, A. glauca, A. Japon- 
ica, A. Ludoviciana, var. guapolodes, A. vulgaris, Asclepias variegata, 
Asperugo procumbens, Asperula odorata (176), Aster adscendens (6), 
A. canescens, A. communis, A. commutatus, A. conspicuus (6), A, 
cordifolius, A. corymbosus (363), A. diffusus (10) (12) (265), A. 
Drummond (265), A. ericoides and var. villosus (324), A. foliaceus, 
var. Latoni, A. Fremonti, A. grandiflorus (239), A. junceus (265), 
A. laevis and var. lacvigatum, A. longifolius, A. macrophyilus (61), 
A. multiflorus (6), A. oblongifolius (61), A. paniculatus, A. prenan- 
thoides, A. puniceus, A, sagittifolius, A, salicifolius (60), A. Shortu 
(324), A. Tradescanti, A. umbcllatus (60), A. vimincus, var. folt- 
olosus (61), Ballota nigra (263), Balsamorhiza sagittata, Loltonia 
astcroides, Bigelovia viscidiflora, horago officinalis, Calendula offi- 
cinalis (205*), Campanula sp. (347), C. glomcrata (235), Carda- 
mine sp., Carduus acanthoides, C. tenuiflorus (506), C. viridis (230), 
Carlina acaulis (20) (272) (319), Centaurca Jacea (3) (290) (319) 
(345), C. nigra, C. nigrescens, C. scabiosa, Cerinthe minor (22), 
Chrysopsis villosa, Cichorium Intybus, Clematis orientalis (206), 
C. altissimus and var. discolor, C. arvensis (319), C. cardun- 
culus (214), C. eriophorus, C. heterophyllus, C. lanceolatus, C. 
oleraceus, C. rivularis (319), C. undulatus, var. canescens, Cousina 
uncinata (239), Crepis paludosa (353), C. parviflora, Crupina vul- 
garis, Cucurbita Pepo, Cynoglossum Morison, C. officinale, Dahlia 
(324), Dysodta chrysanthemoides (363), D. papposa (386), Echino- 
spermum Lappula (347), £. Redowski (199), £. Virginicum, Eechium 
(344), £. Italicum (389) E. vulgare (22) (263) (271) (272) (345) 
(377) (390) (391), El@sta Nyctelea, Epilobium tetragonum (345), 
krigeron armerifolius ( 6), £. corymbosus (6), fk. divaricatus (6), EF. 
elatus, f. glabellus (6), E. macranthus, E. strigosus (6), Eriogonum 
nudum, Lupatorium cannabinum, £. perfoliatum, FE. purpureum, 
Gaillardia aristata (6), Galium Aparine, G. borcale, G. triflorum, 
Geum urbanum (353), Guaphalium sylvaticum, Grindelia squarrosa, 
Guticrresia Euthamiac, Helenium autumnale, Helianthella Parryi 


(363), Helianthus annuus, H. Californicus, var. Utahensis (6), H. 
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doronicoides, H. giganteus, H. grosse-serratus (265), H. Maximili- 
ani, H. orgyalis, H. petiolaris, H. rigidus, H. strumosus, H. tuber- 
osus, and var. subcanescens, Helichrysum arenarium, Hieracium 
albiflorum, H. boreale (205*), H1. Canadense (61), H. inctsum (230), 
H. lycopsifolium, H. murorum (3) (345), Hf. prenanthoides, H. 
sabaudum (214) (263), A. vulgatum (319), Humulus Lupulus (60), 
Hydrophylum Canadense, H. capitatum, H. macrophyllum (324), 
H. occidentale (259), H. Virginicum, Hyoscyamus albus, H. niger, 
Hypericum humifusum (18), Lnula Britannica (319), /. Helenium 
(272) (363), /. derta, L. Oculus-Christi, [. salicina, lva frutescens 
(60), /. xanthifolia (363), Auhnia cupatorioides, Lactuca muralis 
(345), L. pulchella (6), L. Scariola, L. viminea (344), Laportea bul- 
bifera, Lapsana communis (20), Lithospermum arvense, L. officinale 
22) (390), Lycodesmia juncea, Lycopsis arvensis (107) (214), Ly- 
copus turopacus, Madia glomerata, Mentha aquatica, M. arvensis, 
Mertensia maritima, M. Sibirica, Mikania scandens (10) (12), Mamu- 
lus luteus (363), Myosotts intermedia (56) (263), M. sparsiflora (345), 
M. sylvatica (56), Napaca dioica, Nicotiana Tabacum, Onopordon 
Acanthium (319), Onosma simplicissimum (347), Partetaria acbilis 
(6), P. officinalis (230), P. Pennsylvanica, Phacelta circinata, P. Men- 
stesit, Phlomis tubcrosa, Phlox divaricata, P. Drummondiu (366), P. 
paniculata, Pilea pumila (265), Plantago Bellardi, P. Coronopus, 
P. Kamtschatica, P. Lagopus, P. lanceolata, P. major and var. 
Asiatica, P. maritima, P. media, P. Psyllium (214), Potentilla sp. 
(347), P. bifurca (350), P. viscosa (235), Prenanthes alba (60), P. 
purpurea, Prunella vulgaris (107), Pulmonaria mollis, P. officinalrs, 
Rudbeckia jurta, R. occidentalis (363), Rumex Acetosella (319), 
Salvia glutinosa (15) (73*) (271) (272), Saussurea salictfolia, Scor- 
sonera hirsuta (66), S. Hispanica, S. humilis, Scutellaria lateriflora, 
Senecio hydrophilus, S. sylvaticus, S. vulgaris, Sesbania (159), 
Siphinm terebinthinaceum, Solanum Carolinense, Solidago Cana- 
densis, S. Missourtensis (6) (386), S. nana, S. occidentahs (6), S. 
rigida (6), S. serotina, Sonchus arvensis, S. asper, S. oleraceus, 
Stachys palustris (199) (363), Stevia sp., Symphytum officinale, S. 
tuberosum, Tanacetum vulgare, Taraxacum officinale (3) (132) 
(163) (176) (177) (271) (272) (290), Zecoma radicans (265), 
Teucrium Canadense (366), 7. Chamaedrys (237), Tragopogon 
porrifolius, T. pratensis, Trigonella (206), Valeriana officinalis, 
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Verbascum nigrum, V. phlomoides (20) (230) (272), V. pulveru- 
lentum (319), V. thapsiforme (263), V. Lhapsus (230), Verbena 
angustifolia, V. Aubletia, V. bracteata (61), V. hastata, V. laevis, 
V. officinalis (60), V. stricta, V. urtictfolia, Verbesina enceliotdes 
(363), V. occidentalis (9), Vernonia Baldwint, V. fasciculata, V. 
Noveboracensis, Nanthium Canadense, X. Strumarium. 

Distribution.—Evrore: Britain, France, Belgium, Netherlands, 
Switzerland, Italy, Germany, Austria-Hungary, Servia (318), 
Greece, Denmark, Norway, Sweden, Lapland (192), Finland (192), 
Russia. 

AFrica: Algeria, Egypt. 

AsIA: Persia (389), Turkestan, Siberia (Minussinsk), Japan. 

NEw ZEALAND. 

NoRTH AMERICA: United States—Maine, New Hampshire, 
Vermont, Massachusetts, New York, Pennsylvania, Maryland, 
New Jersey, Virginia, North and South Carolina, Ohio, Michigan, 
Indiana, Alabama, Illinois, Mississippi, Wisconsin, Missouri, Iowa, 
Minnesota, South Dakota, Kansas, Montana, Idaho, Wyoming, 
Colorado, Utah, California, Washington. Canada—Newfound- 
land, New Brunswick, Ontario. 

fk. cichoracearum, although very variable, is not as a rule a 
difficult species to recognize under the microscope. In rare cases, 
it closely approaches certain forms of £. polygoni, with which it 
has been much confused ; £. cichoracearum and k. polygoni, how- 
ever, must certainly be considered as distinct species. In by far 
the greatest number of cases, the present species may be at once 
distinguished by the numerous, regularly 2-spored asci. The com- 
paratively few forms of £. folygont which have numerous asci are 
always 4—8-spored. Although £. céchoracearum shows rarely one 
or two asci in a perithecium with 3 spores, and although in 4. 
polygoni, aS a rare exception, an ascus may contain only 2 spores, 
yet as the result of an examination of many hundred specimens of 
both species, it appears to me safe to consider the 2-spored ascus 
as the central specific character of £. cichoracearum, and the 3-8- 
spored ascus as that of £. polygoni. Usually unfailing characters 
are also found in the large wider asci and larger, distinctly wider 
spores of the present species. Often, moreover, £. cichoracearum 
has a habit, difficult to define, by which it is known from £. foly- 
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gout, as, ¢. g., on the leaves of /Plantago, where the gregarious 
perithecia more or less completely surrounded by the densely in- 
terwoven, deep brown appendages give a characteristic appearance. 
On the other hand, however, especially in cases where the peri- 
thecia are small and scattered, forms of 4. cichoracearum occur 
which cannot be separated by the lens alone, or even by microscopic 
examination of any external characters, but in these cases a safe 
distinction will be found in the regularly 2-spored asci with larger 
and wider spores. Asa rule, too, £4. ctchoracearum is not found 
with the few distinct appendages characteristic of many forms of 
E. polygont ; on Hydrophyllum Virginicum, however, a form occurs 
with small perithecia (sometimes only 88 y» in diameter), few asci 
(often only 6), and appendages few and more distinct than usual ; 
the asci, however, are regularly 2-spored. 

It must be noted here that £. czchoracearum has been frequently 
stated to possess asci with 3-4 spores. Leveille described and 
hgured £. horridula (the name given to the form of £. cichora- 
cearum on Symphytum and Lycopsis) with 3-4 spores. In Le- 
veille’s own specimens, however, in Berkeley’s herbarium at Kew, 
from the same locality (Magny en Vexin) as that mentioned in 
Ann. Sci. Nat., the asci are regularly 2-spored. In other spec- 
imens on Sywphytum I have occasionally found 3 spores, but only 
by way of exception. Leveille also described £. /amprocarpa 
(the form of £. cechoracearum on Plantago, etc.) as 4—8-spored, but 
this was evidently only by a slip, as 4. /amprocarpa is figured 
as 2-spored, and is placed in the key in the bisporous section of 
the genus. &. spadiceca Berk. & Curt. has been correctly referred 
to £. cichoracearum ; the type specimen at Kew shows regularly 
bisporous asci, although the species was described as having 8 
spores. 

k:. cichoracearum has been confused not only with £. polygonz, 
but also with #. faurica and Sphaerotheca Castagnet. To E£. 
faurica the present species is certainly closely allied, but may be 
distinguished by the smaller size of the perithecia, asci and 
spores ; Sphaerotheca is widely separated by the single ascus. 

It has often been stated that £4. cechoracearum occurs on Ja- 
raxacum officinale, and in many exsiccati specimens supposed to 
be this species on this host have been published. All these, how- 








202 A MONOGRAPH OF THE ERYSIPHACEAE 


ever, have proved on examination to be Sphacrotheca humuii, var. 
fuliginca, and there seems reason to doubt if 4. cechoracearum has 
really ever occurred on /araxacum. 

In the case of the species which occurs commonly (in the coni- 
dial condition) on the leaves of Cucumis and Cucurbita in cultiva- 
tion, the determination has apparently been equally unsatisfactory. 
Nearly all mycologists (e¢..¢., Leveille, Fuckel, Jaczwski, Passerini, 
etc.), refer the fungus to Spfhacrotheca Castagnet ; Schroeter, 
however, places it under £. fo/ygon7, and records the finding of spec. 
imens with perithecia on Cucurtita Pepo. The perithecial stage of 
this fungus on Cucurbita and Cucumis is evidently rare, and in all the 
herbarium specimens and those in exsiccati (all named Sfhaero- 
theca Castagnet) examined I have found only the conidial stage. I 
have, however, collected specimens on Cucurbita Pepo, at Reigate, 
Surrey, England, in 1898, with a few perithecia, and the fungus here 
was undoubtedly £. cchoracearum, the asci being regularly 2- 
spored. It is interesting to note that a few American authors have 
similarly determined the fungus ; ¢. ¢., Humphrey (169) records £. 
cichoracearum on cucumber (Cucumis). It is, of course, possible 
that more that one species of Avyszfhe occurs on these host-plants, 
but in the present case it seems more probable that the fungus has 
been constantly named Sfphacrotheca Castagnet merely because 
this species was originally recorded on these host-plants, and it 
would be very interesting to know if any example with perithecia 
of Sphaerotheca really exists. 

The Zrysiphe on Valeriana officinalis has been referred without 
exception (by Fuckel, Magnus, Karsten, Schroeter, etc.) to £. 
polygoni, but all the specimens I have seen so named, have proved 
on examination to be &. czchoraccarum. On the other hand, the 
krysiphe which occurs on thistles has been referred entirely to 
i. cichoracearum, while, as a matter of fact, on the stems of 
Cnuicus lanccolatus, etc., an interesting form of £. pelygoni oc- 
curs not uncommonly. Similarly, the Arys¢phe on Anchusa and 
Echium has been referred to £. cichoraccarum, but all the speci- 
mens I have seen so named in exsiccati, etc., prove to be £. poly- 
gon. The fungus on Cuicus criophorus (in Montagne’s herbarium) 
referred to £. taurica by Leveille (214) is £. cichoracearum. The 
Lrysiphe on species of Galium, which has hitherto been referred to 
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E. polygont also belongs to the present species, and together with 
the forms on Afentha, Lycopus and Scutellaria are peculiar in usu- 
ally showing on the living host-plant no trace of spores in the 
asci. These forms, as well as their connection with £. ga/copsidis, 
are discussed further. 

A rather marked form of £. ctchoracearum occurs on Senecio 
vulgaris (Margery, Reigate, England, Oct., 1898). Here the my- 
celium is persistent and covers the stems with a continuous white 
covering, in which the perithecia are more or less immersed, giv- 
ing an appearance very similar to that of the forms of £. polygonz 
on Liriodendron, Diervilla, etc. We not unfrequently find, how- 
ever, /:. cichoracearum on other host-plants with a thin effused 
persistent mycelium on the leaves, as in some American examples 
on species of //e/anthus and on Ambrosia trifida—sometimes, as 
in some specimens on //ydrophyllum Virginicum the mycelium has 
a decidedly pink color. 

An American form on /igelovia viscidifiora (bh. Douglasiz ) 
(Willis, Montana, Oct., 1888, leg. F. W. Anderson, in Herb. 
Missouri Bot. Gard.) is remarkable for the often large size of the 
perithecia, which measure from 100-175 y#, and for the numerous 
asci, which are sometimes as many as 36. In these characters the 
fungus approaches both £. polygon var. scpulta and F&. taurica ; 
from the former it differs in the regularly bisporous asci, from the 
latter in the slightly smaller perithecia, apparently not becoming 
conspicuously concave or pezizoid, slightly smaller asci and 
smaller spores. Although this form has been generally referred 
to £. cichoracearum by American botanists, it must be considered 
a marked form of this species in the larger perithecia and more 
numerous asci (I have not seen elsewhere in £. cichoracearum 
perithecia larger than 140 y in diameter), and certainly makes the 
nearest approach of any American “ryszphe to the Old World 
species £. faurica. I have seen only the one specimen quoted 
above, and this, unfortunately, for the most part scarcely mature. 

In Grevillea, 15: 98. 1887 the following description of an 
krysiphe was given: “ £. vitigera Cke. et Mass. Hypophylla, 
mycelio floccoso, persistente, peritheciis gregariis, mirtrutissimis 
(4 mm. diame.), sphaeroideis ; appendicibus obsoletis° vel cum 
mycelio intertextis, ascis poriformibus (4 in singulo “perithecio) 
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50 x 30 yw, bisporis. Sporidms ellipticis, hyalinis, 18 x gw On 
leaves of grape vine. Near Melbourne (Mueller). Allied to £&. 
lamprocarpa, but apparently distinct from all the disporous species. 
We have seen the floccose mycelium before, but without peri- 
thecia. Hitherto we have not been successful in detecting or iden- 
tifying the conidia. Destructive to the vines in Australia, but 
there is no evidence on which to connect it with Ordium Tuckeri, 
but on the contrary, the floccose mycelium is much more woolly, 
and commonly sterile, at least in so far as we have seen specimens. 
Leaves and twigs sent to us from Australia last year with a thick 
cottony-white mycelium, but without fruit of any kind, was prob- 
ably the same species. It has every appearance of being a danger- 
ous pest.”’ Onthe sheet with the type-specimens at Kew, there 
is a drawing (reproduced in Cooke’s Handbook of Australian Fungi) 
(89) or of an ascus with two spores, but on the type-specimens 
themselves I can find no fungus. The host-plant is one of the 
forms of Vitis vinifera in which the under surface of the leaves, 
the young wood, etc., are covered with a more or less dense cob-: 
webby tomentum, and it appears that this has been mistaken for 
floccose mycelium, as of this there is no trace. The description 
given above of the mycelium—‘ commonly sterile,’ etc.—favors 
this view. It is possible that the perithecia which were seen were 
stray ones of £. cichoracearum. 

The fungus described by de Thuemen (354) as Odum tabaci, 
on Nicotiana Tabacum, from Portugal is apparently the conidial 
form of £. cechoracearum, as on specimens sent to me by Professor 
Gennardius, from Argos, Greece (named QO. ¢aébact), there occur 


numerous perithecia of this Avyszphe (see ope ns 272). 
ASS ral i 


3. E. GALEopsipis DC. [Figs. 127-129] 


Mucor LErysiphe L. Sp. Pl. 2: 1186 (partim). 1753. 

Lrysiphe galeopsidis DC. Fl. Fr. 6: 108. 1815; de Bary, 
Beitr. Morph. Phys. Pilz. 1°: §xili. 49. 1870; Sacc. Syll. 
Fung.1: 16. 1882; Wint.; Rabenh. Krypt. Fl. Deutschl. 1°: 33. 
1884; Karst. Act. Soc. Faun. Fl. Fenn. 2: 93. 1885; Burr. & 
Earle, Bull. Ill. State Lab. Nat. Hist. 2: 404. 1887; Burr. ; EIl. 
& Everh. N. Amer. Pyren. 13. 1892; Jacz. Bull. Herb. Boiss. 
4: 731. 1896; Oudem. Rev. Champ. Pays.-Bas. 2: 95. 1897. 
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Alphitomorpha communis, var. labiatarum Wallr. Berl. Ges. Nat. 
Freund. Verh. 1: 31. I81Ig. 

A. lamprocarpa Wallr. Berl. Ges. Nat. Freund. Verh. 1: 33. 
1819. 

A. ballotae Wallr. Ann. Wett. Ges. 4: 239. 1819. 

A. labiatarum Wallr. Ann. Wett. Ges. 4: 241. 18109. 

Lrysibe lamprocarpa, var. galeopsidis Ficin. & Schub. Fl. Ge- 
gend. Dresd. 2: 305. 1823. 

E. lamprocarpa Schlecht. Fl. Berol. 2: 169. 1824; Lk.; 
Willd. Sp. Pl. 6: 108 (excl. var. plantaginis). 1824. 

E. communis, var. labiatarum Lk. ; Willd. Sp. Pl. 6: 106. 1824. 

Lrysiphe labiatarinm Chev. Fl. Par. 1: 380. 1826. 

k:. communis Fr. Syst. Myc. 3: 239 (partim). 1829. 

L:. lamprocarpa ; var. galeopsidis Duby, Bot. Gall. 2: 869. 
1830. 

Alphitomorpha lamprocarpa ; var. labiatarum Wallr. Fl. Crypt. 
Germ. 2: 757. 1833. 

Erysiphe quisquiliarum Schwein. Syn. Fung. Am. Bor. 270. 
1834; Sacc. Syll. Fung. 1: 23. 1882. 

E. chelones Schwein. Syn. Fung. Am. Bor. 270. 1834 ; Sacc. 
Syll. Fung. t: 21. 1882. 

L. lamprocarpa Wickx. Fl. Crypt. Env. Louv. 140. 1835; 
Lev. Ann. sci. nat. III. 15 : 163 (partim). 1851; Karst. Myc. 
Fenn. 2 : 192 (partim). 1873. 

krysibe lamprocarpa Rabenh. Fl. Lusat. 2 : 420. 1840. 

E. lamprocarpa, var. labiatarum Rabenh. Deutschl. Krypt. FI. 
I: 232. 1844. 

fk. galeopsidis DC.; Schroet.; Cohn’s Krypt. Fl. Schles. 3: 
237. 18093. 

Exsicc.: Fekl. Fung. Rhen. 654, 656; Karst. Fung. Fenn. 
Exsicc. 172; Sacc. Myc. Ven. 612, *613, 902; Lib. Pl. Crypt. 
Ard. fasc. 2, 183 ; Cooke, Fung. Brit. Exsicc. ed. 2, 200 (spec. on 
Stachys only), 596; Desmaz. Pl. Cr. Fr. ed. 1, ser. 1, 516; ser. 
2, *110; de Thum. Myc. Univ. 1252; Syd. Myc. March. 336; 
Westend. Herb. Crypt. Belg. 409; Rab. Fung. Eur. 1738, 1740, 
1741; de Thim. Fung. austr. 753, *1043, 1142; Roumeg Fung. 
Gall. Exsicc. 2451; Rab. Herb. Myc. ed. 2, 485; Sacc. Myc. 
Ven. 613; & 1491 sub Sphacrotheca Castagnei ; *Kneiff. & Hartm. 
Pl. Crypt. Bad. 160; *Erikss. Fung. Par. Scand. 37b. 
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Hosts —Ballota nigra, Chelone glabra, Chelonopsts moschata, 
Lupatorium ageratoides [?], Galeopsis Letrahit, G. versicolor, La- 
mium album, L. amplexicaule (176) (230), L. Galeobdolon, L. ma- 
culatum, L. intermedium, L. purpureum, Leonurus Cardiaca, Mar- 
rublum vulgare, Phlomis Herba-ventt (172), Salvia sp. (176), S. 
verticillata (3) (290), Scutellaria lateriflora (61), S. parvula (61), 
(363), Stachys alpina, S. aspera and vars. glabra (324) and Japonica, 
S. ciliata and var. pubens, S. cordata (324), S. Germanica, S. melis- 
saefolia, S. palustris, S. sylvatica, Teucrium Canadense, Verbena 
urticifolia (10). 

Distribution.—Evurore: Britain, France, Spanish Peninsula 
(110), Belgium, Netherlands, Switzerland (176), Italy, Austria- 
Hungary, Denmark, Norway, Sweden, Russia. 

AsiA: Turkestan (Seravschan) (206), Siberia (Minussinsk) 
(311) (347), Japan. 

NortTH AMERICA: United States—Massachusetts, New York, 
Delaware, Michigan, Indiana, Illinois, Wisconsin, Minnesota, 
South Dakota, Kansas, Montana, Wyoming, Washington ; Can- 
ada—Newfoundland, Ontario. 

De Bary (99, p. 49), in 1870, revived the name £. ga/leopsidis 
DC. for the Lrysiphe on Galeopsis Tetrahit, Stachys sylvatica and 
Lamium purpureum, distinguishing it from +. lamprocarpa (E. 
cichoracearum) described as having ‘haustoria exappendiculata 
v. appendiculata, non lobulata,’’ by the presence of ‘‘ haustoria 
lobulata.’”” De Bary made the following observations on Z£. 
galeopsidis ; ‘* Diese Form unterscheidet sich von der vorigen (£. 
lamprocarpa) durch die gelappten Haustorien-Anhangsel, sie ist 
sonst der auf //antago und Borragineen wachsenden /amprocarpa 
sehr ahnlich. Eine Haupteigenthtimlichkeit, wegen deren ich sie, 
zur Zeit weingstens, von allen anderen Formen trennen muss, ist 
die, dass sie nicht wie letztere noch auf dem lebenden Pflanzen- 
theil Sporen in ihren Ascis bildet, sondern hier immer ohne 
Sporen vorkommt.”’ 

All subsequent authors have followed De Bary in maintaining 
k. galeopsidis as a distinct species, and have relied on the lobed 
haustoria and absence of spores in the ascus as separative char- 
acters from £. cichoracearum. Most authors state that the spores 
(two in number) are produced in the following year, and that the 
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species is confined to certain host plants belonging to the Labiatae. 
In the size, etc., of the perithecia, nature of appendages, number 
and size of asci, etc., there is no difference—as indeed is generally 
admitted—between #. galeopsidis and £. cichoracearum, so that the 
claim of the former to rank as a distinct species rests on two sup- 
posed separative characters, viz.: the lobed haustoria and the non- 
development of spores on the living host-plant. 

This latter peculiarity is found also as a rule in £. gramiuis, 
but we must notice that in this species spores are sometimes pro- 
duced in late summer or autumn, so that in £. gramunis, at least, 
it is seen that this character is not one of specific importance. 

So long, however, as the absence of spores and the presence 
of lobed haustoria could be considered as correlated characters, 
and ones not occurring in £&. cichoracearum, £. galeopsidis could 
be maintained as a distinct species. Some cases I have examined, 
however, make me doubt if we can consider either of these char- 
acters as absolutely characteristic of £. galeopsidis. In the exam- 
ination of a large amount of material I have certainly found that 
the Erysiphe on species of Lamium, Galeopsts, Stachys, etc., in- 
variably contain asci without any trace of spores, and in all cases 
where examination was made the mycelium was found to possess 
lobed haustoria. But, on the other hand, as regards this character 
of the non-production of spores, there are forms of £. céchorace- 
arum Which appear to be connecting links. Such are the forms 
on Mentha arvensis, M. aquatica, Lycopus Europaeus and Scutellaria 
laterifora. On these host-plants, some specimens of the fungus, 
apparently mature, have perithecia in which the asci show no trace 
of spores, and are in fact indistinguishable, as regards perithecia, 
from £. galeopsidis ; in other specimens two more or less well- 
formed spores are found in the ascus. The haustoria of the fun- 
gus on these hosts are not lobed (although there is sometimes a 
tendency for them to have a crenulate margin), and for this 
reason, probably, De Bary placed the fungus on wWentha and Ly- 
copus under £. cichoracearum. The fungus on Scutellaria very 
rarely shows any signs of the formation of spores in the ascus, 
and it is probably on this account that Burrill places it under £. 
galeopsidis ; the haustoria, however, are not definitely lobed. An- 
other striking case is that afforded by the fungus on species of 








208 A MONOGRAPH OF THE ERYSIPHACEAE 


Galium. Curiously enough, this form in Europe has been referred 
by all botanists to #. communis (£. polygoni ), although it undoubt- 
edly belongs to £. circhoracearum, of which it appears to be a 
form approaching £. galeopsidis. In all the European specimens 
I have examined the perithecia have contained asci without any 
trace of spores, and the habit, size, shape and number of asci, 
etc., further show that the fungus does not belong to £. polygoni. 
Moreover, in Turkestan specimens on Galum doreale and other 
species of the genus, and in American ones on Galtum aparine 
and G. iriforum the asci are regularly bisporous with apparently 
ripe spores. For this reason American mycologists have placed 
the form under £. cichoracearum. The shape of the haustoria in 
the form on Galium appears also variable. These, although 
small, and in this respect very unlike those of £. ga/eopsidts, are 
sometimes, although rarely, distinctly lobed ; in other specimens 
they resemble those of £. ctchoracearum. It appears, therefore, 
from the above cases, that -£. cichoracecarum is sometimes similar 
to £. galeopsidis in not producing spores on the living host-plant, 

The difference in the size and shape of the haustoria in £. 
cichoracearum and &. galeopsidis is, as a rule, striking. The 
haustoria of the former species (examples on about thirty different 
host-plants were examined) are small and simple, those of the lat- 
ter are much larger, much lobed irregularly, or often more or less 
reniform (deeply bi-lobed) in shape. Among some American ex- 
amples, however, I was surprised to find in two specimens named 
E. cichoracearum on Lupatorium ageratoides (one from Madison, 
Wisconsin, Sept., 1882, L. H. Pammel) in Professor Earle’s 
herbarium ; the other from Oregon, Illinois, Sept. 12, 1888 (in the 
Herbarium of the University of Illinois), haustoria of exactly the 
same size and shape as those on examples of 4. galeopsidis on Gale- 
opsis. Unfortunately, both these specimens are apparently rather 
young, and the asci contain no spores. It is, therefore, impossible 
to say whether we have in this case a form of £. cichoracearum 
with lobed haustoria, or whether it may not possibly be that of £. 
galeopsidis, hitherto supposed to be confined to Labiatae and Chelone 
among Scrophularineae, sometimes occurs on Compositae. In an- 
other case the fungus is undoubtedly £. cichoracearum, This is the 
specimen on Soxchus arvensis in Syd. Myc. March. 3051, and in 
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this example among simple haustoria some occur which are dis- 
tinctly lobed (Fig. 131). These latter are not quite so large and 
certainly not so much lobed as in typical £. ga/eopsiais, but their 
occurrence tends to break down the distinction between the two 
forms. 

Whilst, therefore, admitting that the form known as £. ga/e- 
opsidis on Galeopsis, Lamium, Stachys, etc., is well characterized 
by the large, lobed haustoria and absence of spores on the living 
host plant, it seems that forms of £4. cechoracearum exist in which 
the latter (and to some extent the former) character is found. 
Whether these intermediates are numerous encugh to compel us 
to unite /. galeopsidis with £. cichoracearum, or whether the former 
should rank as a species, or more probably as only a variety, can 
only be proved by further observations, especially with regard to 
the haustoria of specimens of 4. cichoraccarum on its numerous 
host-plants. For this purpose young examples are in many cases 
necessary, as the mycelium is commonly evanescent in the mature 
condition of the fungus. 


4. E. Graminis DC. [Figs. 156, 159, 160] 


Lrysiphe graminis DC. Fl. Fr. 6: 106. 1815; Lev. Ann. 
scl. nat. III. 15: 165. p/. zo. f. 33. 1851; Tul. Sel. Fung. 
Carp. 1: 212. 1861; Cooke, Micr. Fung. 220. pl. rz. f. 235, 
236. 1865; Cooke, Handb. Brit. Fung.2: 651. 1871; Karst. 
Myc. Fenn. 2: 193. 1873; Sacc. Syll. Fung. 1: 19. 1882; 
Wint. in Rabenh. Krypt. Fl. Deutschl. 1°: 30. 1884; Karst. 
Act. Soc. Faun. Fl. Fenn. 2: 93. 1885; Burr. in Ell. & Everh. 
N. Amer. Pyren. 15. 1892; Jacz. Bull. l’Herb. Boiss. 4: 728. 
1896 ; Oudem. Rév. Champ. Pays-Bas. 2: 98. 1897. 

Alphitomorpha communis, var. graminearum WNallr. Berl. Ges. 
Nat. Freund. Verh. 1: 31. 1819; Wallr. Fl. Crypt. Germ. 2: 
758. 1833. 

Erystbe communis, var. graminum Lk. in Willd. Sp. Pl. 6: 106. 
1824. 

Lrysiphe communis Fr. Syst. Myc. 3: 239 (partim). 18209. 

i. communis, var. graminum Duby, Bot. Gall. 2: 869. 1830; 
Rabenh. Deutsch]. Krypt. Fl. 1: 232. 1844. 

££. communis, var. graminis Dur. & Mont. FI. d’ Alger. (Crypt.) 
565. 1846-9. 
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Lrysibe communis Rabenh, Fl. Lusat. 2: 419. — (partim). 
1840. 

Ek. graminis DC. Schroet.; Cohn, Krypt. Fl. Schles. 3: 240, 
1893. 

Exsice.: Bri. & Cav. Fung. Par. 174; Lib. Pl. Crypt. Ard. 
fasc. 2, 182; Roumeg. Fung. Gall. Exsicc. 766, 1163 ; Syd. Myc. 


D 
| 


ser. I, 1109 (B only), *ed. 2, ser. 1, 509 B; Rab. Fung. Eur. 


2) 
OO. 


March. 1139, 1350, *3461, *4123; Desmaz. Pl. Cr. Fr. 


On 


men 
tun SJ “SJ 


1; Karst. Fung. Fenn. Exsicc. 677; Rab. Herb. Myc. ed. 2, 
3, 759; de Thiim, Fung. Austr. 1244; de Thum. Myc. univ, 
7; Fckl. Fung. Rhen. 659; Westend. Herb. Crypt. Belg. 554; 
Vize, Fung. Brit. 143; Klotzsch, Herb. Myc. 62; Jack, Lein. & 
Stizenb. Krypt. Bad. 829 ; Ayres, Brit. Fung. 23; Ell. & Everh. 
N. Amer. Fungi, 2813; Erb. Critt. Ital. ser. 1, 286 (in Herb. 
Mus. Florence); *Ell. & Everh. Fung. Columb. 505; *Erikss. 
Fung. par. scand. exsicc. 238; *Seym. & Earle, Econ. Fung. 96. 

Usually epiphyllous, but sometimes amphigenous ; mycelium 
more or less persistent, effused or forming scattered patches, at 
first white, frequently becoming pale brown or gray; perithecia 
large, 125-280 u in diameter, usually about 200 #, scattered or 

os 2 Jd é . ‘ 
gregarious, globose-depressed, becoming concave, usually more 
or less immersed in the lanuginose persistent mycelium, which is 
formed of sparingly branched, curved, rather rigid thick-walled or 
solid, shining, interlaced hyphae, 4-5 wide, cells of perithecium 
obscure ; appendages rudimentary, few or numerous, very short, 
simple or sparingly branched, pale brown; asci numerous, 9—30, 
usually from 15-20, varying from cylindrical to ovate-oblong, 
more or less longly pedicellate, 70-108 x 25-40 #4; spores 8 (or 
rarely 4), 20-23 x 10-13 y, seldom produced on the living host- 
plant. 

Hosts.—Agropyron caninum (319), A. glaucum, A. repens, 
A. scabrum, A, tenerum (151), Agrostis alba (263), A. exarata 
(60), Alopecurus agrestis (56), Apera Spica-Venti, Arrhenatherum 
avenaceum (370), Avena fatua (66), A. sativa, Leckmannia erucae- 


tQ 


? 


formis, Bromus asper (319), B. breviaristatus, B. madritensis (16), 
LL. mollis (3) (132) (224) (229) (319) (399), B. rubens, B. secalinus 
(319), B. sterilis, B. tectorum (399), B. unioloides (60) (151), Dac- 
tylis glomerata, Deschampsia caespitosa (319), Elymus condensatus 
(363), Festuca arundinacea (176), F. elatior, F. gigantea( _ ), F. 
heterophylla (319), Glyceria aquatica (6), G. nervata (6), Holcus 
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mollis (319), flordeum jubatum (6), Hf. murinum (272), H. seca- 
linum, Hf. vu'gare, Lolium perenne (107), Milum effusum (319), 
Panicum sanguinale (60), Phleum pratense (345), Poa annua, P. 
Buckleyana, P. bulbosa, P. nemoratis, P. pratensis, P. scrotina, P. 
sinaica (233), P. tenuifoha, P. trivialis, Saccharum officinarum 
(143), Secale cereale (22) (69) (399), Sesleria cacrulea (107), Tri- 
ticum sativum, 1. Spelta, 1. vulgare. 

Distribution. —EvRoreE: Britain, France, Spanish Peninsula 
(101), Belgium, Switzerland (176), Italy, Germany, Austria-Hun- 
gary, Denmark, Norway, Sweden, Finland, Russia. 

AFRICA: Algeria. 

AsiA: Cyprus, Transcaucasia (338), Persia (233), Turkestan 
(Seravschan) (206), Siberia (235) (348), Japan. 

AvustraLia: Thistle Island, Victoria and New South Wales 
(225). 

NortH AMERICA : United States—Massachusetts, New York, 
Pennsylvania, West Virginia (249), South Carolina (35), Michigan, 
Illinois, Mississippi (361), Iowa (165), South Dakota, Kansas, 
Montana, Idaho, Wyoming, Colorado, Nevada (363), California, 
Washington ; Canada—Newfoundland, Ontario. 

A very distinct species in the large size of the perithecium, and 
the large, usually numerous, asci. In these characters it some- 
what recalls £4. tauvica, which differs, however, in the constantly 
bisporous asci. In £. graminis the asci usually show no trace of 
spores, being filled merely with granular protoplasm. When the 
spores are produced they are eight in number; according to 
Wolff, however, sometimes the number is only four. In Europe, 
£. graminis, as a general rule, is characterized by this absence of 
ascospores on the living host plant, and in the numerous material 
examined only two cases have occurred in which any signs of 
their production were observable. Among the twenty four ex- 
amples of £. graminis in European exsiccati, mentioned above, 
only one (Rab. Fung. Eur. no. 671) showed spores in the ascus. 
This specimen was gathered on 777ticum sativum in August ; two 
of the asci, each containing 8 spores, are represented at Fig. 159. 
The other specimen (in the Herbarium of the Florence Museum) 
ison Bromus sterilis, and was collected in October. Here eight 
very young spores were seen in some of the asci. In the United 
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States, however, the development of ascospores in autumn, or 
even late summer, appears to be not uncommon. Anderson (6) 
mentions that ripe ascospores have been found on a species of Poa 
in Missouri in July, on Leckmanna erucaecformis and Hordeum 
jubatum in October, and on Poa tenutfolia in November, or usu- 
ally by the middle of October. Ina specimen on /oa nemoralis, 
gathered by Griffiths & Carter in South Dakota in August, I have 
found 8 well-formed spores in the ascus. 

A very interesting account is given by Wolff (399) of the de- 
velopment and germination of the ascopores. This author found 
that if perithecia of 4. graminis containing asci in which no spores 
are yet formed are placed in water (damp atmosphere, or even a 
position on water was found to produce no result) they showed, 
after two or three days, a change in the protoplasmic contents of 
the asci, leading up gradually, in the course of five or six days, to 
the formation of usually eight, or seldom only four, spores. 
These ascospores, like the conidia, were found to germinate read- 
ily in a damp atmosphere or in a drop of water. In dry air, how- 
ever, at a temperature of 22°, they perished after 1 or 1% hours, 
Under favorable conditions each ascospore was found to produce 
several germinating tubes, which at most reached to twice the di- 
ameter of the spore and which perished if after a period of 30 
hours at the longest they failed to reach the epidermis of a suit- 
able host-plant. If, however, this was reached the hyphae pene- 
trated it and proceeded to form a mycelium in the same manner 
as those of a germinating conidium, 7. ¢., by first forming a haus- 
torium, and then spreading from this center. It may be noted that 
Wolff tried to infect grasses with £. communis (£:. polygoni ), and 
conversely the host plants of -. polygoni (Trifolium, Lupinus, etc.) 
with £. graminis, but without success in either case. 

The perithecia of /. graminis, when carefully isolated from the 
persistent mycelium are seen to possess only very short rudi- 
mentary appendages ; a few surrounding hyphae of the persistent 
mycelium often adhere to the perithecia when the latter are taken 
out, and these hyphae have apparently been mistaken by many 
authors for true appendages. 

Garovaglio and Cattaneo (143) give an interesting account of 
the manner in which £. graminis attacks wheat. These authors 
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were unable to find any spores in the asci of perithecia occurring 
on living host-plants, but by placing leaves bearing perithecia in 
water, and leaving them in this position for some days under a 
bell jar, they were able to induce the formation of spores (8 in 
each ascus). s£. graminis occasionally causes serious damage to 
forage and cereal crops, especially to wheat. It is stated in the 
Jour. Roy. Agric. Soc. England, for 1898 (184), that the fungus 
‘appears to be greatly encouraged in wheat that is growing lux- 
uriantly from an abundance of nitrogenous manure. . . . Sprink- 
ling with flowers of sulphur may be useful if applied in the early 
stages of the attack.’’ Outbreaks of the disease to a serious de- 
gree have been reported on the continent, occurring especially on 
winter-sown cereal crops; sulphur has been employed with suc- 
cess (see 188, 189, Ig1t and 400). Anderson (4), speaking of the 
attacks of £:. graminis in Montana, U. S. A., says: “it affects 
chiefly the /vas, and is especially damaging to P. ¢enuifolia, one 
of our most valued forage grasses.’ 

Oidium monihoides Desm. is the conidial stage of the present 
species. 

The record of “ £. graminis” on Circaea Lutetiana in Lamb. 
Fl. Myc. Belg. 2, 188, is evidently an error for £. polygont. 

Burrill (60, p. 15) concludes his description of 4. graminis 
with the following remark : ‘‘ Anderson says there are sometimes 
as Many as 20 sporidia in an ascus—a variation not reported else- 
where.’ I cannot help thinking that “ 20 asci in a perithecium ”’ 


was originally intended. 


5. E. tortivis (Wallr.) Fr. 


Alphitomorpha tortilis Wallr. Berl. Ges. Nat. Freund. Verh. 1: 
35. 11819; Wallr. Fl. Crypt. Germ. 2: 756. 1833. 

A. corni Wallr. Ann. Wett. Ges. 4: 244. 18109. 

Lrystbe tortilis Lk. Willd. Sp. Pl. 6: 111. 1824; Rabenh. 
Deutschl. Krypt. Fl. 1: 231. 1844 ; Schroet. in Cohn’s Krypt. F1. 
Schles. 3: 241. 1893. 

krysiphe tortilis Fr. Syst. Myc. 3: 243. 1829; Berk. Sm.- 
Eng. Fl. §: 327. 1836; Lev. Ann. sci. nat. II]. 15: 170. fi. 
rm. f. 35. 1851; Tul. Sel. Fung. Carp. 1: 213. pl. 5. f. &. 
1861 ; Cooke, Micr. Fung. 221. p/. 72. ff. 245, 246. 1865; de 
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Bary, Beitr. Morph. Phys. Pilz. 1: § XIII. 51. 1870. Cooke, 
Handb. Brit. Fung. 2: 651. 1871; Sacc. Syll. Fung. 1: 17. 
1882; Wint. Rabenh. Krypt. Fl. Deutschl. 1°: 32. 1884; Jacz. 
Bull. l Herb. Boiss. 4: 729. 1896; Oudem. Rev. Champ. Pays.- 
Bas. 2: 95. 1897. 

£. cornt Duby, Bot. Gall. 2: 870. 1830; Cast. Cat. PI. 
Mars. IgI. 1845. 

Exsicc.: Rab. Fung. Eur. 672, 1521, 2033; Syd. Myc. March. 
197, 1037; Desmaz. Pl. Cr. Fr. ser. 1, 266, * ed. 2, ser. 1, 815; 
Cooke, Fung. Brit. Exsicc. 98, ed. sec. 286; Vize, Fung. Brit. 
97; Rehm, Ascom, 548; Berk. Brit. Fung. 204; Oudem. Fung, 
Neerl. Exsicc. 161; Roumeg. Fung. Gall. Exsicc. 974; Fckl. 
Fung. Rhen. 672; de Thiim. Fung. austr. 134; Sacc. Myc. Ven. 
601; Rab. Herb. Myc. ed. 2, 472; de Thim. Myc. univ. 258; 
Kunze, Fung. Select. exsicc. 61, 577; Westend. Herb. Crypt. 
Belg. 552; Vestergr. Microm. rar. select. 103; Erb. Critt. Ital. 
ser. 2, 986 (Herb. Mus. Florence); * Krieg. Fung. Saxon. 724; 
* Wartm. & Schenk, Schweiz. Krypt. 425. 

Hypophyllous, very rarely epiphyllous ; mycelium arachnoid, 
effused, evanescent, or very slightly subpersistent in scattered 
patches ; perithecia densely gregarious to scattered, subglobose, 
65-110 # in diameter, cells distinct, 10-20 u wide, usually over 
15 4, appendages well developed, very long, 10-20 times the 
diameter of the perithecium, 8—20 or more in number, 4—5 / wide, 
brown, paler above, septate, flexuose, assurgent and fasciculate 
above, flaccid ; asci 2+5, usually 4, broadly ovate to subglobose, 
with or without a stalk, 50-60 x 36-45 ™; spores 4-8, usually 8, 
20-24 X 10-14 4. 

FHlosts.—Cornus alba (3) (263), C. sanguinca. 

Distribution.—Evrore: Britain, France, Belgium, Netherlands, 
Switzerland, Italy, Germany, Austria-Hungary, Denmark, Sweden, 
Russia. 

Distinct in the genus in the possession of the always long, 
well-developed appendages, assurgent and fasciculate above after 
the manner of some species of J/crosphacra. 

E. tortilis is frequently recorded (¢. ¢., by Bessey (40, p. 13), 
Trelease (366, p. 9), Rose (299)) from the United States on 
Clematis lirginiana, but the numerous specimens I have seen so 
named all belong to £. polygoni, and it seems very probable that 
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E. torts is confined to Europe. Burrill (60) records the present 
species as occurring in the United States, remarking as follows : 
“On Cornus sanguinea, Missouri (Tracy and Galloway). This is 
here included solely upon the authority given, and apparently upon 
one collection. In Europe the fungus is common on the same 
host, and as this is abundant in cultivation with us, it is altogether 
probable that this parasite may be frequently found.” 

It may be noticed that certain forms of £4. polygoni (especially 
those on Clematis) are very similar to /. tortiis when examined 
under the microscope with the appendages flattened horizontally 
by the pressure of a cover-glass; when examined 77 s7tu on the 
leaf, however, it is seen that in £. tortz/zs the appendages are as- 
surgent, altogether free from the surface of the leaf, and fascicu- 
lately wound together, while those of the form of £. polygon? in 
question spread horizontally on the leaf. | 

i. tortilts is sometimes recorded on Cornus Mas, but all the 
specimens so named that I have seen have proved to be Phylac- 
tinta corylea. The record by Bagnis (18) of the occurrence of the 
present species on /e//is annua requires confirmation. 

It is possible that the earliest specific name for this species 
is corni, given by Wallroth in the Ann. Wett. Ges., in 1819. 
The name /orti/is, given by the same author in the Verhand1. 
Berl. Gesell. Nat. Freund., dates from the same year, and there 
appears to be no evidence as to which work appeared first. Un- 
der these circumstances, I have used the name /oréi/is, as being 
the one in general use, and as that retained by Wallroth himself 


in his later work, Flora Crypt. Germaniae. 


6. E. raurica Lev. [Figs. 145-150, 152-154] 

Lrysiphe composittarum Duby, Bot. Gall. 2: 870 (partim). 
1830. 

E. taurica Lév. Demidoft’s Voy. Russ. merid. (bot.) 119. f/. 6. 
f. 5. 1842; Dur. & Mont. Fl. d’Alger. (Crypt.) 566. 1846-9 ; 
Lev. Ann. sci. nat. III]. 15: 161. p/. ro. f. jo. 1851; Sacc. Syll. 
Fung. r: 16. 1882. 

Lrysibe depressa Rabenh. Deutschl. Krypt. Fl. 1: 232 (par- 
tim). 1844. 

— picridis Cast. Cat. Pl. Mars. 192. 1845. 
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f. lappae Cast. Cat. Pl. Mars. 192. 1845. 
fi. Duriaet Lev. Ann. sci. nat. HT. 15: 165. pl zo. f. 32, 


~~ 


—_— 


1851; Sacc. Syll. Fung. 1: 17. 1882. 

/:. lanuginosa ¥ckl. Bot. Zeit. 27. 1871; Sacc. Syll. Fung, 
I: 20. 1882. 

i. Saxaoult Sorok. Rev. Myc. 146. fl. Sg (15). f. 231-236. 
1889; Sacc. Syll. Fung. g: 370. 1891. 

/:. armata Sorok. Rev. Myc. 146. pl. SS (13). 7. 795-203. 
Sacc. Syll. Fung. g: 370. I8gI. 

l:. alhagt Sorok. Rev. Myc. 147. fl. 89 (15). f. 237-239. 
1889; Sacc. Syll. Fung. g: 371. 1891. 

f. peganit Sorok. Rev. Myc. 148. fl. gi (16). fi 248-2517. 
1889; Sacc. Syll. Fung. 9: 371. 1891. 
 £. lichenoides Trab. & Sace.; Sacce. Syll. Fung. 11: 253. 
1895. 

k. papiionaccarum Kom. Scripta Bot. Hort. Univ. Imp. 
Petropol. 4: 271. 1895. 

fk. lanata P. Magn. Verh. k. k. zool.-bot. Gesell. Wien, 49: 
100. fl. 3. f. 20-22. 1899. 

Microsphacra Bornmuelleriana P. Magn. Verh. k. k. zool.-bot. 
Gesell. Wien, 49: 100. f/. 3. f. 23-25. 1899. 

Exsicc.: Roumeg. Fung. Select. Exsicc. 6017; Rab. Fung. 
Eur. 1520; and 1735 sub &. communis ; Sacc. Myc. Ven. 1169 
sub £. /amprocarpa; Syd. Myc. March. 1076; and 1351 sub #. 
cichoracearum ; de Thum. Myc. Univ. 2153 sub £. /amprocarpa; 
Erb. Critt. Ital. ser. 2, 145 sub £. communis ; and 445 sub £. 
Montagnei (in Herb. Mus. Florence). 

Amphigenous, often covering the whole plant; mycelium 
usually persistent, effused, densely compacted, tomentose-mem- 
branaceous, or crustaceous, usually white, rarely pale buff in 
places, sometimes, however, wholly evanescent ; perithecia scat- 
tered or gregarious, usually more or less immersed in the per- 
sistent mycelium, large, 135-240 » in diameter, usually about 
200 #4, soon becoming concave, cells obscure ; appendages usually 
very numerous, densely interwoven, rather short, more or less 
vaguely branched, colorless or brown, sometimes very short or 
even obsolete ; asci 7—38, usually about 20, large, from narrowly 
cylindrical to ovate, usually longly pedicellate, 75-110 (usually 
about 90) x 28-40 #; spores 2, large, variable in size, usually 
about 32 x 18 y, but varying from 28-40 x 14-22 yw, sometimes 
slightly curved. 


1889 
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Hosts.—Acanthophyllum glandulosum, Alhagi camelorum (206), 
A, maurorum, Althaea fictfolia, A. kurdica, Arctium minus, Arte- 
mista Dracunculus, Astragalus sp., Capparis spinosa, Carduus 
crispus (132), Carlina corymbosa, C. lanata, Carthamus lanatus, 
Cerinthe major (214), Chondrilla juncea, Cicer songaricum (206), 
Clematis songarica, Cnicus arvensis (214), C. cardunculus, C. lan- 
ceolatus (55) (132), Coccinea dubia (206), Cynara cardunculus, 
Daucus maxunus, Diarthron vesiculosum (206), Dorycinum herba- 
ceum (214), Elacoselinum Lagascae, Eryngium campestre, E. Noé- 
anum (233), Euphorbia lanata, Exochorda Alberti (19), Foentcu- 
lum vulgare, Gundelia Tourneforti, Haloxylon ammodendron, Hap- 
lophyllum Sieversianum (206), Hedysarum Falconeri, Helianthemum 
oelandicum, Inula nervosa, Nepeta podostachys, Odontospermum 
aguaticum, Peganum Hamala, Phlomis Herba-venti, P. tubcrosa 
(214), Prerts fueractoides, Psoralea drupacea, Salsola canescens 
(233), Saussurea (214), Scutellaria multicaulis, Taraxacum mon- 
fanum, Teucrium chamacdrys, Thevenotia scabra (233), Thymelaea 
sp., lerbascum Blattaria, V. phlomoides, V. speciosum, Vicia tenu- 
ifolia, Zygophyllum Fabago. 

Distribution.—Evrore: France, Spain, Italy, Greece, Ger- 
many, Austria-Hungary, Russia. 

Arrica: Algeria. 

Asta: Turkey, Syria, Persia, Turkestan, India. 

k:. taurica has been much confused with both £. cichoracearum 
and #:. polygont. From the latter species the very numerous regu- 
larly bisporous asci at once distinguish it. From the former it is 
known by the large size of the asci and spores, and from both by 
the very large concave or “ pezizoid”’ perithecia. The latter fea- 
ture, indeed, is so characteristic that it makes £. faurica one of the 
few species of the Erysiphaceae which can be safely determined 
with the lens. 

I am quite convinced that 4. Duriact Lev., £. lanuginosa 
Feckl., £. ichenoides Trab., and £. papilionacearum Kom., all be- 
long to the present species. £. Durtaet (on species of Ph/omts) and 
kL. papilionacearum (on Astragalus, Psoralea and Cicer) have been 
stated to differ from £. sauvica in having colored appendages ; the 
former, also, in possessing only 8 asci. These characters do not 
hold good. There is a specimen of £4. Duriaci in the Kew Her- 
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barium from Leveille’s herbarium, labelled ‘‘ Gallia austral. ad fol. 
Phlomidis herba-venti,’ which is apparently the specimen referred 
to by Leveille in his monograph. In this specimen the perithe- 
cium contains up to 30 asci. In authentic specimens of £. fapr- 
lionacearum, as well as in the example of £. Duriaet mentioned 
above, the appendages are sometimes colorless, sometimes pale 
brown, and we find just the same variation in these characters in 
authentic specimens of £. faurica on other hosts. Both plants 
must be undoubtedly referred to /. tauvica, and it may be noticed 
that Komarow (206, p. 39) although giving £. papilionacearum 
specific rank, speaks of the plant as forming a passage from ¢aurica 
to Duriaet. £:. lanuginosa, on Daucus maximus from Greece, was 
originally described by Fuckel as ‘‘ 8—12-spored,” and this descrip- 
tion has been copied by subsequent authors. Examination of 
authentic specimens shows however that the asci are constantly 
bisporous, and the plant, together with that on /oentculum vulgare 
from Algeria, described by Trabut and Saccardo as £&. /ichenoides, 
present no distinguishing characters from £. faurica., 

In the Revue Mycologique for 188g Sorokine published the 
following new species of Zryszphe from Central Asia (Turkestan) ; 
i. Saxvaoult on Haloxylon Ammodendron, -. armata on Malva 
sp.; /. alhagi on Alhagt camelorum, and FE. pegani on Peganum 
Hamala. 1 have not been able to see authentic specimens of 
these plants, but from the descriptions and figures given by Soro- 
kine, I have little hesitation in referring them all to £. taurica. 
I have seen an “/rysiphe (representing probably £. peganz and E£. 
Saxaoult) on Peganum Hamala and Haloxylon Ammodendron 
from Turkestan, which is certainly /. faurica ; as regards /:. alhagi 
Komarow reports £. faurica on Alhagi camelorum. Skomarow 
(206, p. 275), who has collected since in the same region as Soro- 
kine did, has already expressed the opinion that these three 
species were founded on immature examples of /. faurica. 

Since the above notes were written, Magnus (233) has pub- 
lished as new species, under the names of “rvsiphe /anata and 
Microsphacra hornmuclleriana, two plants occurring ‘respectively 
on Auphorbia lanata and Acanthophyllum glandulosum, collected 
by Bornmiller in Persia. Both these plants I refer to £. taurica, 

k:. lanata is thus described: ‘‘ Diese schone Lryszphe bildet 
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einen dichten weissen filzigen Mehlthau auf der Luphorbia lanata 
Sieb. Die Perithecien haben 120-150 4% Durchmesser ; sie haben 
nur an der Basis ganz kurze, flockige, hyaline Appendiculae von 
der Lange etwa eines Drittels des Durchmessers der Perithecien ; 
diese enthalten sehr zahlreiche Asci, 20 und mehr. Der Ascus 
enthalt drei oder vier oder auch fiinf Sporen (mehr habe ich nicht 
gesehen, konnten aber recht wohl auftreten). Die Ascosporen 
sind oval, 27 # lang und 13.5 » breit.”’ 

I am indebted to Professor Magnus for kindly sending me the 
type specimens of £. /avata and JZ. Bornmuelleriana for exam- 
ination. 

The size of the perithecia of £. /anata is somewhat larger than 
that given in the description, as in mature examples it is usually 
190-210 4. The asci, also, appear to be constantly bisporous. 
In some of the unripe asci there are, besides the two young spores, 
one or two drops of oily matter; in the ripe ascus, however, only 
2 large spores were observed. If more than 2 spores do occur, it 
is certainly only very rarely ; and in the habit, large perithecia, 
with very numerous large asci the plant on Luphorbia lanata 
agrees perfectly with £. fawrica. On looking over the specimens 
of Euphorbia lanata in the Kew Phanerogamic Herbarium, I found 
plants, on three sheets, more or less covered with the present fun- 
gus. The first plant came from Persia, “ prov. Tarsistan, ad. 
Persepolis, c. 1600 m. s. m.”’ (Bornmiller, Iter Persico-turcicum 
1892-3, 4675); the two others from Syria, one labelled ‘ Rel- 
iquiae Mailleanae no. 1675”; the other collected by Sir J. D. 
Hooker and Mr. D. Hanbury in 1860. There is also a fungus in 
the Kew Herbarium labelled ‘ S. Castagnuet ad. Luphord. sp. nr. 
Kellal, 10,000 Pers. austr. (Prof. C. Haussknect, Iter orientale, 
1868).’’ This proves on examination to be £. faurica, and is ap- 
parently the same plant as that to which Magnus (233, p. 100) 
refers. 

M. Bornmuelleriana is thus described: ‘ Diese schone J/cro- 
sphaecra ist durch den Charakter ihrer Appendiculae sehr ausgezeich- 
net. Der Durchmesser der Perithecium schwankt von 147-231 4, 
ist durchschnittlich 197 #. Sie sind an ihrer Basis von einem dich- 
teren Kranze von Appendiculae umgeben, deren Hohe etwa die den 
Durchmesser der Perithecien erreicht. Die Appendiculae sind in 
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der fur icrosphaera charakteristischen Weise zwei bis drei Male 
dichotom oder trichotom getheilt und ihre letzten Enden sind zart 
und lang schlauchformig verlangert, wie das auch bei der nord- 
amerikanischen Jicrosphaera Van-bruntiana Ger. auf Sambucus 
Canadensis der Fall ist. Wahrend aber bei allen anderen Jficro- 
sphaera-Arten, die ich kenne, die Appendiculae einzeln frei von 
einander vom Perithecien abstehen, verflechten sie sich hier zu 
einem dichten Filze mit einander, der die Basis des Peritheciums 
umgibt und die Perithecien etwa emporhebt. Wahrend sonst die 
Verzweigungen der wiederholt dichotom getheilten Appendiculae 
von J/icrosphaera starr sind, bleiben eben hier die langen schlauch- 
formigen Endzweige der Appendiculae zart und hyalin, und ver- 
flecten sich etwas gekrauselt durch einander. Die Perithecien en- 
thalten zahlreiche Asci. Im Ascus wurden 4—6 Sporen beobachtet, 
manchmal in einem Ascus zwei grosse und zwei kleine, offenbar 
abortirende Sporen. Die Ascosporen sind oval, etwa 30 yw lang 
und 19 » breit.”’ 

This plant is certainly not a Acrosphacra, but belongs to éry- 
si~he, and in my opinion cannot be separated from £. ¢aurica. It 
has no points of resemblance whatever with J/crosphacra Van- 
Lruntiana (M. grossulariae). The branching of the much-inter- 
woven appendages is quite vague and ill-defined, and similar to 
that found in £. fawvica on other hosts. Even in “ 47. Lornmuel- 
leriana’’ the appendages are not by any means always 2-3 times 
di-trichotomous, but are frequently only once or twice vaguely 
branched (see Figs. 145, 146, 147). Just thesame kind of vague 
branching is found in some appendages of ‘ £. /anata”’ on Lu- 
phorhia (see Fig. 148). Further, in all the perithecia which I have 
examined, the asci are bisporous, and the whole habit of the plant, 
the large ‘‘ pezizoid’’ perithecia, large asci and spores, etc., are 
quite characteristic of -. taurica. 

Lrysiphe intertexta Berk. mss. in Herb. Kew on Capparis sp., 
‘between Lama Yara and the Phatu Pass, 1848, Dr. Thomson,”’ 
is £. faurica. 

In mycelial characters £. ¢aurica is extremely variable, and 
there is no doubt that it is partly due to this fact that the species 
has been described under so many different names. When per- 
sistent, the mycelium varies from felted tomentose to crustaceous 
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or lichenoid ; its color is usually white, but sometimes (as on Caf- 
paris herbacea, Clematis songarica) it shows here and there patches 
of a pale buff color, at these spots the mycelium somewhat re- 
sembles thin washleather. Sometimes, however, the mycelium is 
completely evanescent, as Leveille, indeed, pointed out in 1851. 
We sometimes find on a plant whose leaves are for the most part 
entirely covered with densely compacted persistent mycelium, 
some leaves here and there on which there is no trace of mycelium, 
the perithecia occurring quite naked on their surface ; also on 
some plants which have a dense covering of stellate hairs on the 
leaves (¢. g., Verbascum Blattaria, V. phlomoides, Phlomis Herba- 
venti) the mycelium is apparently never persistent. 

The persistent mycelium and large subimmersed perithecia 
give'to /:. gvraminis an external resemblance to the present species, 
but £. ¢aurica is most closely allied to £4. cichoracearum ; indeed, 
occasionally certain forms of the latter species on Arctium show a 
slight approach towards £. faurica. 

Komarow (206, p. 277) notes that in Seravschan (Turkestan) 
at the height of 6,000 feet £. faurica is one of the most widely- 
spread species, up to 4,000—5,000 feet, occurring on almost all the 
plants of the steppes, but that higher than 6,000 feet the fungus 
does not occur, although several of its hosts ascend to a higher 
altitude. 

£. taurica has been reported from Asiatic Siberia on Achillea 
Ptarmica, but the specimens I have seen from there all belong to 
EL. cichoracearum. Leveille (214, p. 162) gives Cwicus ertophorus 
as a host-plant for -. ¢aurica, but aspecimen so named in Leveille’s 
handwriting in Montagne’s herbarium, on this host, is 4. czchora- 
cearum. 

The conidia of £. ‘¢aurica are very large; in examples on 
kuphorbia and Acanthophyllum they frequenUy measure 50 x 18 4. 


7. E. AGGREGATA (Peck) Farl. [Fig. 144]. 
Erysiphella aggregata Peck, Reg. Rep. 28: 63. p/. 2. f. 1-3. 
1875; Sacc. Syll. Fung. 1: 23. 1882. 
Lrysiphe aggregata (Peck) Farl. Bull. Buss. Instit. 2: 227. 
1878; Burr. Ell. and Everh. N. Amer. Pyren. 14. 1892. 
Exsicc. Seym. & Earle, Econ. Fung. 168; de Thuem. Myc. 
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Univ. 753, 754, *Ell. & Everh. Fung. Columb. 222; Ell. & 
Everh. N. Amer. Fung. 2763. 

Amphigenous ; mycelium evanescent or here and there per- 
sistent, at first white becoming yellowish, perithecia more or less 
densely gregarious, sometimes very crowded and forming a crust- 
like covering, globose-depressed, variable in size, 130-230 4 in 
diameter, usually about 180 yw; cells 10-15 » wide, usually Io y, 
often obscure ; appendages numerous, densely interwoven, from 
equaling to 2-4 times exceeding the diameter of the perithecium, 
colorless or rarely pale yellowish-brown in the lower half, more 
or less branched, irregularly swollen and bent at intervals, at first 
thin-walled and septate, becoming thick-walled towards base ; 
asci numerous, usually about 20, but sometimes as many as 42, 
from ovate-oblong to more or less cylindrical, large, 80-115 x 
30-40 4; spores 8, rarely 7, very rarely 6, somewhat roundish, 
16-20 xX 10-15 yw, usually about 18 x 12 ». 

Host.—On female catkins of alder; A/nus tncana, A. serru- 
lata, A. viridis. 

Distribution.—Nortu AMERICA : United States—New Hamp- 
shire, Massachusetts, New York, New Jersey, Pennsylvania, 
Canada, New Brunswick, Ontario. 

Peck (279, p. 63) originally published the present species as 
the type of a new genus, with the following description: ‘“ Zry- 
siphella nov. gen., perithecia destitute of appendages, spores def- 
inite. This genus differs from Pertsporium in having a definite 
number of spores in an ascus, and from Uncinula, Microsphaera 
and Eryszphe in being destitute of appendages.”’ 

The present species really possesses, however, as Farlow (123) 
has already pointed out, very numerous appendages, and is cer- 
tainly to be referred to the genus Zrysiphe. The appendages are 
more or less densely interwoven, forming usually a pulvinate mass 
at the base of the perithecium, and are somewhat easily broken 
off, so that often on quite old perithecia only the broken ends are 
to be found, or sometimes even these are not to be seen. 

Although distinct in its curious habitat on the female catkins of 
alders, £. aggregata morphologically must be considered very 
close to £. polygoni, from which it differs only in the large peri- 
thecia, and larger, more numerous, subcylindrical asci. The eight 
roundish spores give a characteristic appearance at first sight to £. 
aggregata, but just the same shaped spores are found in the in- 
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teresting form (occurring on young twigs of A/uws txcana in Fin- 
land) published as a distinct species, /. vernalis, by Karsten, but 
which I have felt compelled to regard as only a form of £. jo/y- 
gon. L. aggregata can be separated from this form on the 
twigs of A/uus in Europe only by the larger average size of 
the perithecia and asci, and the greater number of the latter— 
characters of not very high specific importance. It is quite pos- 
sible, I think, that /. aggregata may have to be considered only 
a well-marked variety of £. pfo/ygoni, rather than a distinct species. 
Valuable evidence on this point might perhaps be obtainable from 
the experiment of sowing conidia of £. aggregata on host plants 
of £. polygoni, or conversely by infecting alder catkins with the 


conidia of £. polygont. 


8. E. rrinA Harkn. [Figs. 141, 142] 

Erysiphe (Erysiphella) trina Harkn. Bull. Calif. Acad. Sci. 1: 41. 
1886 ; Sace. Syll. Fung. Addit. ad Vol. L-IV.: 3. 1886; 9: 370. 
1891; Burr. in Ell. & Everh. N. Amer Pyren. 14. 1892. 

Exsice.: Ell. & Everh. N. Amer. Fung. 2337; * Ell. & Everh. 
Fung. Columb. 23. 

Epiphyllous ; mycelium persistent, effused or forming irregular 
patches ; perithecia minute, at first yellow, becoming yellowish- 
brown, globose, more or less gregarious, small, 52-60 y in diam- 
eter, averaging 55 4, cells at first evident, 8-10 y wide, soon be- 
coming indistinct as the wall becomes semi-transparent ; appendages 
usually 3 or 4, short and very rudimentary, sometimes apparently 
absent; asci 3, very rarely 2, brodly ovate to subglobose, with or 
without a minute stalk, 48-50 x 28-36 /; spores 2, large, some- 
times slightly curved, 25-34 x 14-160. 4 

Flost.—Quercus agrifolia. 

Distribution —NortuH America: United States—California. 

E. trina is a very marked and interesting species, only known 
at present from California, on the single host-plant Quercus agri- 
folia. The perithecia are very small, and yellowish-brown at ma- 
turity ; the outer wall is very thin, membranaceous, and semitrans- 
parent, so that tiie outline of the large spores is clearly visible in 
the unopened perithecium (see Fig. 141). Although described as 
without appendages, there are usually a few rudimentary ones 


present at the base of the perithecium. 
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Sub-family PHYLLACTINIEAE Palla. 


Mycelium not sending haustoria into the epidermal cells of 
the host plant, but forming special branches of limited growth, 
which pass through the stomata into the intercellular spaces of 
the leaf. ach of these intercellular hyphae sends a single haus- 
torium into the cells of the surrounding tissue (spongy paren- 
chyma). 

One genus, //y//actinia. 


PHYLLACTINIA Lev. Ann. sci. nat. II]. 15: 144. 1851. 

Perithecia large, globose-depressed to lenticular, asci many, 2- 
or rarely 3-spored. True appendages equatorial, rigid, acicular, 
with a bulbous base; apex of perithecium provided with a mass 
of densely crowded branched outgrowths from the epidermal 
cells. tym. ¢vddov, foltum, and aztez, radius. Distrib. Europe, 
Africa, Asia, North, South and Central America.—1 species. 

Phyllactinia is known at once by the large perithecia and the 
rigid colorless acicular appendages with a bulbous base. 


PHYLLACTINIA CORYLEA (Pers.) Karst. [Figs. 163-175] 

Sclerotium Lrysiphe Pers. Obs. Myc. 1: 13 (partim). 1796. 

S. Lrysiphe 8 corylea Pers. Syn. Fung. 124. 1801; Alb. 
& Schwein. Consp. Fung. Lusat. 76. 1805. 

S. suffultum Rebent. Prod. Fl. Neomarch. 360. p/. 3. /. 74. 
1804. 

Lrysiphe coryli Hedw. f. ex DC. Fl. Fr. 2: 272. 1805. 

E. fraxinti DC. Fl. Fr. 2: 273. 1805. 

Dematium Erysiphe Spreng. Fl. Hal. 387. 1806. 

Lrysiphe alnt DC. Syn. Pl. Fl. Gall. 57. 1806; DC. Lam. 
Enc. Meth. (Bot.) 8: 219. 1808; DC. Fl. Fr. 6: 104. 1815. 

£. oxyacanthae DC. Secret. Mycogr. Suisse, 3: 655 (syn. excl. 
partim). 1833; Cast. Cat. Pl. Mars. 190. 1845. 

f. betulae DC. Fl. Fr. 6: 107. 1815; Duby, Bot. Gall. 2: 
870. 1830. | 

£. varium Fr. Obs. Myc. 1: 206 (partim). 1815; 2: 366 
(partim). 1818. 

£. varium, var. suffultum Fr. Obs. Myc. 1: 206. 1815. 

£. vagans Biv. Bern. Stirp. rar. Sic. man. 3: 19. pl. 4. f. 3. 
ISIS. 

Lrysibe pachypus Mart. Fl. Crypt. Erlang. 393. 1817. 
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E. suffulta (Reb.) N. v. Esenb. Syst. Pilz. Schw. 148. p/. ry. 
f.134. 1817; Ueberbl. des Syst. 38. 1817. 

Alphitomorpha guttata Wallr. Berl. Ges. Nat. Freund. Verhand. 
1: 42 (excl. syn. £. saficts DC.). 1819; Wallr. Ann. Wett. Ges. 
4: 245 (excl. syn. &. salicts DC.). 1819; Wallr. Fl. Crypt. Germ. 
2: 760. 1833. 

Lrysibe orbicilatus Ehrenb. N. Act. Acad. Leop. Car. Nat. 
Cur. 10: 203. p/. 72. 1821; Lk., Willd. Sp. Pl. 6: 115. 1824. 

fk. alnt DC., Gray. Nat. Arr. Brit. Pl. 1: 589. 1821. 

i. guttata, var. fagt (Wallr.) Ficin. and Schub. Fl. Gegend. 
Dresd. 2: 305. 1823. 

kk. guttata Lk., Willd. Sp. Pl. 6: 116. 1824; Rabenh. 
Deutsch]. Krypt. Fl. 1: 234. 1844. 

krystphe guttata Fr. Syst. Myc. 3: 245. 1829; Duby, Bot. 
Gall. 2: 871. 1830; Berk., Sm. Engl. Fl. 5: 327. 1836; Tul. 
Sel. Fung. Carp. 1: 194. pl. z. 1861; de Bary, Beitr. Morphol. 

ys. Pilz. 1, § XIII. 52. 1870. 
E. detonsa Fr, Syst. Myc. 3: 247. 1829. 
fk, malt Duby, Bot. Gall. 2: 869. 1830. 
fk. fagi Duby, Bot. Gall. 2: 871. 1830. 
£. abnormis Duby, Bot. Gall. 2: 871. 1830. 
k:. roboris Gachet, Act. Soc. Linn. Bord. I. 5: 1832. 
Alphitomorpha lenticularis Wallr. F1. Crypt. Saint 759. 
1833. 

Lrystbe coryli Wahlb. Fl. Suec. 2: 1086. 1833. 

Lrysiphe lenticularis Kickx, Fl. Crypt. Env. Louv. 139. 1835. 

£. quercus Mer. Rev. Fl. Par. 459. 1843. 

Erysibe lenticularis Rabenh. Deutschl. Krypt. Fl. 1: 234. 
1844. 

Erysiphe nivea Cast. Cat. Pl. Mars. 190. 1845. 

£. pyri Cast. Cat. Pl. Mars. 190. 1845. 

EL, ilicis Cast. Cat. Pl. Mars. Ig1 (syn. excl.). 1845. 

F.. cerast Cast. Cat. Pl. Mars. 191. 1845. 

Lrysibe lenticularis, var. carpint Desmaz. Ann. sci. nat. III. 3: 
361. 1845. 

Lrysiphe aceris Westend. Herb. Crypt. Belg. nr. 551 (cum diag.). 

E. marissali Westend. Bull. Acad. Roy. Belg. 18: 403. pi. 7. 


J. 4. 1861. 
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fk. guttata, var. mespili Cast. Supp. Cat. Pl. Mars. 53. 1851. 

Phyllactinia guttata Lev. Ann. sci. nat. HI. 15: 144. fl, 
7. f. 11. 1851; Cooke, Micr, Fung. 218. pl. rr. f. 279, 220. 
1865; Cooke, Handb. Brit. Fung. 2: 646. /. 373. 1871; 
Karst. Myc. Fenn. 2: 197. 1873. 

P. Candollei Lev. Ann. sci. nat. III. 15: 150. pl. 7. f. r2. 
1851; Sacc. Syll. Fung. r: 5. 1882. 

P. suffulta (Reb.) Sacc. Mich. 2:50. 1880; Sacc. Syll. Fung. 
I: 5. 1882; Oudem. Rev. Pyren. 11. 1884; Wint., Rabenh. 
Krypt. Fl. Deutschl. 1°: 42. 1884; Burr. & Earle, Bull. IIL. 
State Lab. Nat. Hist. 2: 411. 7 6. 1887; Speg. Fung. Pat. 34. 
1887; Atkins. Journ. Elisha Mitch. Soc. '7: 68. f/. 2. 1891; 
Burr., Ell. & Everh. N. Amer. Pyren. 20. f/. 3. 1892; Schroet., 
Cohn’s Krypt. Fl. Schles. 3: 246. 1893; Jacz. Bull. l’Herb. 
Boiss. 4: 736. 1896; Oudem. Rev. Champ. Pays.-Bas, 2: 85. 
1897. 

P. corylea (Pers.) Karst. Act. Soc. Faun. Fl. Fenn. 2: 92. 
1885. 

P. antarctica Speg. Fung. Pat. 34. 1887; Sacc. Syll. Fung. 
Qg: 306. 1891. 

P. suffulta, var. macrospora Atkins. Journ. Elisha Mitch. Soc. 
7: 68. 1891. 

Lrysiphela Carestiana Sacc. Malpighia, 11: 282. 1897 ; Sacc. 
Syll. Fung. 14: 463. 1899. | 

Phyllactinia berberidis Palla, Bericht. Deutsch. Botan. Gesell. 
17: 65. pl. 5. 1899. 

Exsicc. Bri. & Cav. Fung. par. 11, 170; Rab. Fung. Eur. 166, 
440, 1052, 1053, 1054, 1055, 1056, 1148, 1519, 2028; Sacc. 
Myc. Ven. 67, 620, 621, 622, 623, 624, 625, 894, 895, 1377 ; Fckl. 
Fung. Rhen. 702, 703, 704, 705, 706, 707, 708, 709, 710, 764; 
de Thum. Fung. austr. 124, 124b, 125, 126, 127, 128, 129, 445, 
446, 855; Rav. Fung. Amer. exsicc. 85, 86, 623,624; Roumeg. 
Fung. gall. exsicc. 1071, 1570, 2418, 2449, 2734, 3520, 3737, 
4750; Cooke, Fung. Brit. Exsicc. * 92, 598; ed. sec. 598; de 
Thum. Myc. univ. 157, 158, 1939; and 846 sub J%icrosphacra 
penicillata ; Oudem. Fung. Neerl. Exsicc. 162, 163; Rab. Herb. 
myc. ed. 2, 461, * 462, 463; Lib. Pl. Crypt. Ard. fasc. 1, 82; 
Westend. Herb. Crypt. Belg. 413, 658, 739; Kunze, Fung. select. 
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exsicc. 59, 235; Desmaz. Pl. Crypt. Fr. ed. 1, ser. 1, 167, 1307, 
1308, 1519, 2199, 2200, *ed. 2, ser. I, 112, 707, 708, 1019, 
1849; Syd. Myc. March. 239, 245, 433, * 3673, * 3723; 
Jack, Lein, u. Stizenb. Krypt. Bad. 247, 555; Rab.-Wint. Fung. 
Eur. 3047, 3048, 3049; Baxt. Stirp. Crypt. Oxon. fasc. 2, 96; 
Fl. Exsicc. Austr.-Hung. 381 ; Roumeg. Fung. Select. Gall. Ex- 
sicc. 260; Ell. N. Amer. Fung. 1327; Berk. Brit. Fung. 205 ; 
Moug. and Nestl. Stirp. Crypt. Vosges, 83; Vize, Fung. Brit. 
g2; Fl. Gall. et Germ. Exsicc. 1200; Rehm, Ascom. 797 ; Wint. 
Fung. helvet. Supp. 86, 87 (in Herb. Earle); *Seym. and Earle, 
Econ. Fung. 142, 143, 153,177; * Enrikss. Fung. par scand. I 39a, 
139b; * Kneiff. and Hartm. Pl. Crypt. Bad. 56, 162; * Funck, 
Crypt. Gewach. Fichtenb. 123 ; * Wartm. and Schenk, Schweiz. 
Krypt. 14, 422, 423; Erb. Critt. Ital. ser. 1, * 191, * 594; et 591 in 
Herb. Mus. Florence ; * ser. 2, 836, 837; * Hoppe, Fung. Epiph. 
15, 16; * Wartm. and Wint. Schweiz. Krypt. 724, 823 ; Klotzsch, 
Herb. Myc. 180 (in Herb. Upsala Mus.); * Wagn. Crypt. Herb. 
Biel. 10; * Gandog. Fl. Alger. exsicc. 1982; * Romell. Fung. 
exsicc. praes. scand. 61; * Ell. and Everh. Fung. Columb. 108. 

Usually hypophyllous, very rarely amphigenous ; mycelium 
often evanescent, but sometimes more or less persistent, and then 
thin and effused, or rarely forming definite patches ; perithecia 
usually scattered, but sometimes gregarious, large, globose-de- 
pressed to lenticular, 140-270 y in diameter, or rarely reaching to 
350 ~ in diameter, cells rather obscure, 15-20 y wide, apex of 
perithecium provided with a mass of densely crowded special out- 
growths from the external cells, each outgrowth when mature ter- 
minating in a fascicled head of numerous short hyphal branches, 
which, when the perithecium becomes turned over, grow more or 
less mucilaginous and fix the perithecium upside down to the 
substratum ; true appendages equatorial, usually from 5-18, oc- 
casionally as many as 25, I—3 times the diameter of the perithe- 
cium, acicular, rigid, straight or occasionally slightly flexuose 
towards the apex, aseptate, colorless or very rarely yellowish- 
brown at the apex, swollen at the base into a hollow bulb; asci 
5-45, subcylindrical to ovate-oblong, 60-105 x 25-40 yp, very 
rarely as large as 120 xX 50 #4, more or less stalked; spores 2, 
rarely 3 (4 recorded by some authors), variable in size, sometimes 
curved or rather irregular in shape and larger at one end than at 
the other, 30-42 y, rarely reaching to 50 y, x 16-25 pw, when 3, 
smaller, about 24 x 14 4. 
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Hosts. —Acer campestre (214) (263) (272) (387), A. platanoides 
(272), A. Pseudo-Platanus, A. saccharinum (97), Actinidia arguta, 
Alnus glutinosa, A, glutinosa x incana, A. tncana and var. vires- 
cons, A, maritima, A, rubra, A. serrulata, Amelanchier Canadensis, 
Anarthrophylum rigidum (336), Angelica sylvestris, Artemisia vul- 


garis, Asclepias Syriaca (280), Lerberis vulgaris, Betula alba, B. 
& ’ a ’ o 9 ’ 


lutea (153), b. nana, Lb. nigra, Bb. occidentalis, B. papyracea, 
Lroussonetia papyrifera, Buxus sempervirens (41), Carpinus Ameri- 
cana, C. Betulus, Carya sp. (97), Castanea dentata (249), C. sativa 
and var. Americana, Catalpa bignonioides, C. speciosa, Celastrus 
scandens, Cephalanthus occidentalis, Chelone glabra (324), Chionan- 
thus Virginica (214) Clematis Vitalba (130), Colliguaja Brasiliensis 
(335), Cornus Amomum, C. candidissima (280), C. circinata (280), 
C. florida, C. Mas, C. Nuttall, C. sanguinea, C. stolonifera, Cory- 
lus Americana, C. Avellana and var. laciniata, C. Colurna, C. ros- 
trata, C. tubulosa, Cotoneaster sp., Crataegus coccinea, C. Crus-galh 
(280), C. occidentalis, C. Oxyacantha, C. rivularis, C. sanguinea 
(349), C. tomentosa and var. pyrifolia, Desmodium Canadense (60), 
Elsholtsia (273), Erythrina sp., Euonymus Europaeus (22), Fagus 
terruginea (61) (97) (280) (324), /. sylvatica, Fragaria sp., frax- 
nus Americana, Ff. excelsior and var. diversifolia, fk. Mandshurica, 
I. Ornus, F. oxyphylla (214), /. pubescens, fF. quadrangulata, F. 
sambucifolia, I. viridis, Hamamels Japonica, H. Virginiana (97) 
(153) (163), Heuchera parvifolia (6), Hippophaé rhamnoides, Hu- 
mulus Lupulus (230), Llex decidua, Juglans (130), Liriodendron 
Tulipifera, Lonicera Caprifolium, L. Nylosteum, Magnolia acuminata 
(280), WW. Fraseri (249), VW. Kobus, Mercurialts perennis, Morus 
alba, Negundo acerotdes (151), Nyssa sp., Olea Europaea (41), 
Ostrya Virginica, Paliurus aculeatus, Parmentiera alata, Paulownia 
wmperialis, Philadelphus Lewis, Prunus Americana (371), P. Avium 
(214), P. Cerasus, Pyrus amygdaliformis, P. communis, P. Ger- 
manica, P. torminalis (214), Quercus aquatica, Q. Catesbaei, YQ. 
coccifera (396), Q. coccinea and var. tinctoria, QO. discolor, C. falcata, 
O. Ilex, QO. Kelloggii, QO. macrocarpa, Q. nigra, Q. palustris, Q. 
Phellos (12) (371), Q. Robur, Q. rubra, Rhamnus alpina, Rhododen- 
dron (Azalea) sp., Ribes Cynosbati, R. Grossularia, R. Magellani- 
cum (330), Rubus fruticosus (3) Salix sp., S. Caprea (214), Sam- 
bucus sp. (130), S. nigra (214) (293) (316), Syringa vulgaris (290), 
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Tanacetum vulgare, Typha latifolia (5),Ulmus alata, UV. Americana, 
U. campestris, U. montana, Vaccinium stamineum, Vitis Labrusca 
(36), Vanthorylum Americanum. 

Distribution. —Evrore: Britain, France, Portugal (396), Bel- 
cium, Netherlands, Germany, Switzerland, Italy, Austria-Hungary, 
Denmark, Norway, Sweden, Finland, Russia. 

AFRICA: Algeria. 

Asia: Turkey (Aleppo), Transcaucasia (338), Siberia (Minus- 
sinsk) (235), China (Yun-nan) (273), Japan. 

SourH AMERICA: Paraguay (335), Patagonia (336), Tierra 
del Fuego (337). 

CENTRAL AMERICA : Guatemala. 

NORTH AMERICA: Mexico; United States—New Hamp- 
shire, Massachusetts, Connecticut, New York, Pennsylvania, West 
Virginia, South Carolina, Ohio, Michigan, Indiana, Alabama, IIli- 
nois, Mississippi, Wisconsin, Missouri, Iowa, Minnesota (325), 
South Dakota (151), Kansas (386), Montana, Wyoming, Cali- 
fornia, Washington ; Canada—Ontario, Newfoundland. 

Phylactinia corylea is the most sharply characterized and one 
of the most widely spread species of the Erysiphaceae. The large 
size of the perithecium, and the acicular appendages with a bulbous 
base, enable the present species to be easily recognized, usually 
with the naked eye. 

Nevertheless, as will be seen from the synonomy, 7. cory/ca 
has had many names given to it. This has been due partly to the 
fact that the appendages are either very fragile or deciduous, and 
so the fungus under different conditions has been supposed to 
belong to different species; for the most part, however, these 
names owe their origin to the fact that P. corv/cea grows on a very 
large number of hosts, and in former times the occurrence of a 
species of mildew on a new host-plant usually led to the descrip- 
tion of the fungus as a new species. 

There can be no doubt, when sufficient material is examined, 
that only a single species of Py//actinia exists. Whether on its 
numerous hosts in America (where Burrill states that “ scarcely a 
deciduous-leafed tree seems proof against it’’), whether on Par- 
menticra alata in Guatemala, /rythrina in Mexico, on Morus alba 
and Paulownia imperials in Japan, or on the Cupuliferae of Europe, 
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the variations that occur are never important enough to make us 
doubt that we are dealing with one cosmopolitan species, able to 
live not only ona great number of different trees, but also, ap- 
parently, on some herbs (see list of host-plants above). 

I have united P. Candollet Lev., P. antarctica Speg., and P. 
bcrbcridis Palla with the present species. 

Leveille described ?. Candol/ci from specimens occurring on 
the leaves of a species of .Vyssa in North America, and remarked 
(214, p. 150), ‘‘Cette espece ressemble a la precedente [/. cor/ea); 
la seule difference repose dans les sporanges, qui sont au nombre 
de huit et qui renferment quatre spores au lieu de deux.’ I have 
examined two specimens of Leveille’s plant; one in Berkeley's 
Herbarium at Kew, the other in Montagne’s Herbarium in the 
Paris Museum; both specimens are named in Leveille’s handwriting. 
Manv of the asci in these specimens were found to be 2-spored 
(in one perithecium all the asci were bisporous), but most con- 
tained 3 spores; I did not observe 4 spores in any. The asci 
were frequently above 8 in number, in one case being as numerous 
as 18; this character, however, is not important, as there are often 
less than 8 asci in undoubted examples of P. cory/ca. The two 
examples showed no other differences, and there is therefore no 
reason to consider “ ?. Candol/e:’’? as more than a mere form of 
P. corylea with frequently 3 (or even, perhaps, sometimes 4) spores 
in the ascus. It is curious that //y//actinia has not been reported 
on .Vyssa since Leveille’s time. The specimen on which Berkeley's 
record of “ P. Candollei,”’ from Canada (Poe), in Grevillea, 4: 158. 
1876, was based, agrees in every way with 7. corylea. 

I have not been able to see a specimen of P. antarctica Speg., 
found on Aides Magelanicum in Patagonia, but from the description 
given have no hesitation in referring it to P. cory/ea. Spegazzini 
records: ‘“*P. suffulta (Reb.) Sacc. [P. cory/ea] as occurring on 
Anarthrophyllum rigidum from the same region, and gives a good 
description of the fungus. Speggazzini’s diagnosis of P. antarctica, 
however, applies better to the more usual form of ?. cory/ea than 
does his diagnosis of the form of ‘“ P. swffu/ta’’ mentioned above, 
and there can be no doubt that both specimens are referable to /. 
corylea. 

P. berberidis Palla is a very interesting form. In Palla’s valu- 
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able paper mentioned above, the /*vd/actinia growing on bar- 
berry leaves is described as a new species under this name, 
The author remarks (264, p. 64) that ‘“ die Phyl/actinia der Ber- 
beritzenblatter zwar sehr nahe der 7. swf/u/ta der Haselnussblatter 
steht, sich aber von ihr coxstant vor allem durch die an der Spitze 
stark gebraunten Perithecien-Anhangsel unterscheidet und dem- 
nach als eine eigene Art anzusprechen ist.’’ At page 56 (loc. cit.) 
the same character is more closely described: ‘‘ An ihrer Spitze 
sind cie vollkommen ausgebildeten Anhangsel bei P. saffulta 
ziemlich stark verschmalert und haufig etwas geschlangelt ; die 
abgestorbenen FPlasmareste sind stets farblos und reichen sehr oft 
nicht bis in das Ende der zart-wandigen Spitze hinein, an der nicht 
selten das Anhangsel collabirt erscheint. Bei P. derberidis sind 
die Anhangsel an der Spitze nur wenig verschmalert ; de hier 
vorhandenen abgestorbencn Plasmareste sind immer mehr minder 
stark gcbraunt und gehen bis in das Spitzen-ende hinein; meist 
erstreckt sich die Farbung auf das ganze obere Drittel, und nicht 
selten reicht sie bis zur Mitte des Anhangsels herab.”’ 

The brown color of the protoplasmic contents of the apex of 
the appendages is probably best seen in living plants ; and becomes 
partly lost in dried material. In the dried specimens (now in the 
Kew Herbarium) kindly sent to me by Dr. Palla, the apex of the 
appendages is yellow-brown, and the appendage has the appear- 
ance shown at Fig. 171 (cf. pl. 5. f. 2 of Dr. Palla’s article). 

The other minor differences described as existing between the 
perithecia of P. derbcridis and P. corylea certainly do not hold 
good when dealing with the numerous forms of the latter—as 
perhaps might be expected from the author's statement that only 
examples of P. cory/ea occurring on Cory/us in Austria were taken 
into consideration in making the comparison. 

With regard to the value that should be attached to the pres- 
ence of the colored tips of the appendages it seems to me very 
probable that the color is to be considered as wholly due to the 
influence of the particular lost on the fungus. We know that the 
barberry contains a yellow coloring matter (berberin), and I am 
inclined to attribute to the effect of this substance on the fungus 
not only the colored tips of the appendages, but also the very 
bright yellow color of the asci and spores. With regard to these 
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highly colored asci and spores there is every appearance of the 
condition being a pathological one. 

On the whole, it appears best to consider the /yactinia on 
Lerberis as a form slightly affected by certain peculiarities of the 
host-plant, and not morphologically distinct from 7”. corylea. 

Dr. Palla is mistaken in stating that Py//actinia had not pre- 
viously been reported on /erberis. Saccardo has distributed 
specimens from Italy (Sacc. Myc. Ven. 895, /yactinia guttata, 
f. berberis vulgaris); Passerini (272), and many other authors 
have recorded it from other places in Europe, and Berkeley (35), 
Farlow (122), Burrill (60), etc., report it from America. 

krysiphella Carestiana was described by Saccardo as being 
destitute of appendages, and consequently referable to the genus 
named. Professor Saccardo very kindly sent me the type-speci- 
men for examination. The fungus is 7. cory/ca; some of the 
perithecia have lost their appendages, but some show a few perfect 
ones, and many have retained a ring of the bulbous bases of the ap- 
pendages. The fungus was recorded as growing on the damp 
pileus of /omes fomentarius, but there is now every reason, I 
think, for believing that it did not originate there. Certainly the 
perithecia adhere firmly to the pileus of the /ewes, but there is as 
regards the present species, clear evidence for disregarding mere 
attachment as a proof that the fungus originally grew there. Dr. 
Palla, when sending me specimens of the Ay//actinia on Lerberis, 
wrote that the fungus was always hypophyllous, and mentioned that 
the perithecia which were to be foundon the upper surface of the 
leaves sent, owed their presence there to the pressure of the under 
sides of other leaves. Without such warning, one would certainly 
have considered these perithecia as originally growing on the 
upper surface of the leaf, for they were firmly attached to the sub- 
stratum, and like the specimens on the pileus of the /ommes re- 
quired some little force to move them with a needle. 

This reattachment of the perithecium is brought about by the 
mucilaginous branches of certain special apical outgrowths. In 
the case of the Phylactinia on the /omes, Professor Saccardo 
states (52) that the pileus of the “ host’’-fungus was moist; this 
favors the idea that a reattachment by means of the mucilaginous 
branches had taken place. I am glad to be able to state that 
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Professor Saccardo now agrees with the view that the position of 
Phyllactinia on the Fomes is in all probability an accidental one. 

Hitherto the presence of attached perithecia on a leaf has nat- 
urally been considered as conclusive proof that the fungus orig- 
inated there, but for the reasons mentioned above, such proof now 
becomes invalid. It is therefore very desirable that the reported 
occurrences of P. corylea on herbs should be investigated in the 
field, as it is impossible to prove from the examination of her- 
barium specimens (unless perithecia can be observed springing 
from a mycelium) if the fungus originated on the plant in question. 
An observation of Fuckel’s (133, p. 80) perhaps refers to this 
reattachment of perithecia. This author remarks “dass die Peri- 
thecien auf in der Nahe stehende Pflanzen, wie Graser usw. ueber- 
wucherten. Dasselbe mag wohl auch der Fall sein mit jenen, 
welche Bagge auf Pertusaria fand.”’ 

Professor Miyabe has sent me specimens (now in the Kew 
Herbarium) of a very beautiful form of ?. corylea from Japan, 
srowing on Paulownia imperialis. The form is remarkable for its 
large size. Many of the perithecia reach a diameter of 350 7; 
the appendages are more numerous than uSual, being sometimes 
as many as 25, when they are arranged so closely round the peri- 
thecium that their bulbous bases touch one another. In these 
perithecia the asci and spores show, likewise, a tendency to be 
larger than usual. Intermixed with these large perithecia, how- 
ever, are others which, in the smaller size of all their parts, agree 
perfectly in every respect with ordinary ?. corylea. Altogether, 
we cannot consider that the PAy/actinia on Paulownia is anything 
but a luxuriant form of 7. cory/ea, which it would be inadvisable 
to separate even as a variety. It is most probable that further 
search on other Japanese plants would bring to light a complete 
series of forms of Phy//actinia intermediate in size between this 
large form on Paulownia and those of normal size. 

Since writing the above, I have noticed that Atkinson (9g) has 
described a form of Phyl/actinia occurring on certain American 
Oaks (QOuercus Phellos, Q. nigra) as variety macrospora. The 
form, from the description, is evidently comparable to the Japanese 
plant mentioned above. The perithecia, apparently, are not so 
large (200-250 in diameter), but the very large asci, reaching 
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to 120 x 50 w, and spores 35-50 yw long, are similar to those of 
the Japanese form. Both, I feel convinced, are to be considered 
as merely large forms of 7. covy/ca, quite unable to be separated 
systematically. 

Lrysiphe detonsa Fries is, in all probability, the present species, 
as Leveille has contended (214, p. 145). Inthe Friesian Herbarium 
there is a specimen named ‘‘£. defonsa’’ in Fries’ handwriting, 
and this is certainly 7. cory/ea. This specimen occurs on the 
wood of /raxinus, however, and is, therefore, not the type which 
is described in Syst. Myc. as growing on Janacetum vulgare. J 
have seen the specimens on Z7anacetum vulgare (in Montagne’s 
Herbarium at the Paris Museum), which Leveille has stated came 
from the same source as those on which Fries founded his species, 
and find that these also belong, as Léveillé has said, to 7. corylea. 
It is true Fries says of his plant ‘ peridiolo solitario’’ ; with the 
exception of this character, however, the description applies well 
to imperfect examples of 7. cory/ea, and it is to be noted. that 
Fries says “ Peridia . . . facie /. guttatac.”’ The fungus identi- 
fied by Kickx as Fries’ £. detonsa is the Sphacrotheca called 
S. humult, var. fuliginca (see Sacc. Syll. Fung. 1: 4; also 
Oudem. Rev. Champ. Pays-Bas, 2: 84-85. 

In the description of P. cory/ca above it is mentioned that the 
perithecia possess a mass of special apical outgrowths. The nature 
of these outgrowths has been until quite recently completely mis- 
understood. Each outgrowth, which springs from the external face 
of a cell of the outer wall of the perithecium, consists of a stalk- 
cell (Fig. 173, a), bearing a terminal mass of densely-clustered, 
short, swollen, more or less tubular branches (Fig. 173, 2). Some- 


giving rise to the 


times the stalk cells branches irregularly before 
branches. Atacertain stage of development, the branches of each 
outgrowth become mucilaginous, and their separate walls more or 
less indistinguishable (Fig. 174, a). Inthis mucilaginous condition, 
the outgrowths which arise in a dense mass from the apical cells, 
cause the firm attachment of the perithecium to the substratum. 
During the process of this mucilaginous degeneration, the walls of 
the hyphal branches become more or less dissolved and are invis- 


ible without staining, while the protoplasmic contents of each 


=?) 


branch remain distinct, especially toward the apex (lig. 175); at 
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this stage each outgrowth has much the appearance of a stem-cell 
bearing a number of stalked spores. An interesting point in con- 
nection with these apical outgrowths ts the power they possess, 
after the perithecium on which they occur has been detached from 
its original substratum, of again becoming mucilaginous and so 
causing the reattachment of the perithecium to foreign objects. As 
mentioned above, the occurrence of /. cory/ea on the pileus of 
Fomes fomentarius is probably to be accounted for in this way, and 
the same explanation is perhaps to be given to many of the re- 
corded cases of the occurrence of ?. cory/ea on herbaceous plants. 

The explanations given of the apical outgrowths by previous 
authors have been very different. | Nageli (256) described the 
structures as a parasitic fungus under the name of Schinszia penicillata 
(afterwards changed to Nacgelia penic:llata by Rabenhorst) Bon- 
orden (49) stated that they were part of the fungus, but.that they 
sprang from the inner wall of the perithecium and surrounded the 
ascl. Tulasne (369 and 370) fully described the outgrowths, and 
placed these structures on the organic apex of the perithecium (see 
370, tab. 1). Vuillemin (379) repeated Bonorden’s error of sup- 
posing that the structures originated internally. 

Quite recently, however, Neger (258) has published a prelimi- 
nary note on Phy//actinia, in which the author attributes to the 
outgrowths the function of anchoring the perithecium to the leaf; 
the conclusion to which I had already arrived from the study of a 
large amount of herbarium materials from all parts of the world 
(see Journ. of Botany (314), where a more complete account of the 
views of previous authors on the nature of the outgrowths is given). 
In this article I stated that the penicillate cells spring from the 
base of the perithecium. In a paper by Dr. Neger (Bericht. 
Deutsch. Botan. Gesell. 17: 235-242. f/. 23. 1900) appearing 
shortly afterwards, the author, from the study of living specimens, 
described and figured these outgrowths as springing from the 
apex of the perithecium. This led me ‘to recxamine perithecia, 
with the result that I found Dr. Neger’s statement to be perfectly 
correct. I can only suppose that in the section from which the 
Fig. 6 (Journ. of Bot.) was drawn, the asci were really loose, and 
dragged round in the process of cutting. The firm attachment of 
the perithecium by the outgrowths also led me at that time to 
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think that the latter sprang from the organic base of the perithe- 
cium, whereas as Dr. Neger (/. c.) has shown, the perithecium, 
when so fixed, is really turned upside down. Neger has briefly 
mentioned that ina /y//actinia from the Argentine examined by 
him the outgrowths were characterized by a much-branched stalk- 
cell, and on this account the author regards the fungus as a new 
species of PhyMachnia, and proposes the name P. clavariacformis, 
As a full description and figures of the plant are promised, the 
question of its specific distinctness must be left open until these 
appear, although as I have already pointed out (314, p. 453. /. 3) 
the validity of the character relied upon seems doubtful. 

Richon (298) describes a fungus which attacks the leaves and 
gives the name 


stems of Lea nemoralis and Festuca sylvatica, and ¢ 


“ Erysiphe graminis ? DC.” to the plant, but remarks: ‘ Les 
peritheces soul ornes de 6 ou 8 appendices, simples et renfles a la 
base. Il constitue probablement une variete de /y//actinia suf- 
fu/ta non signalee par les auteurs et differente de /’ Arysiphe gram- 
wis de Saccardo.”’ It will be well to ascertain if the Phy/lactinia 
was actually growing on the plants mentioned, before adding 
grasses to the list of the host-plants of the species. 

P. corylea is sometimes mentioned among the diseases attack- 
ing cultivated nut trees, but I have found no statement that it has 
ever caused any serious injury. Pammel (268, p. 103) mentions 
at Ames, 


+ 


that PhyMactinia “occurred destructively on /raaznus, 
Iowa. 
DouBTFUL OR EXCLUDED SPECIES 
krysiphe radiosum Fr. Obs. Myc. 1: 207. 1815 = Actino- 
Nema 10SAC ( Lib.) Fr. 

k. album Fr. 7. c. No specimen seen. 

Alphitomorpha rosarum Wallr. Ann. Wett. Ges. 4: 238. 
1819. No specimen seen. Wallroth gave the following descrip- 
tion: ‘‘ A subiculo subtilissimo fere obsoleto, sporangiis parvis 
sparsis sphaericis, capillitio obsoleto. Hypophylla in Rosa cinna- 
momeca, rarior. Species ob minutiem sporangiorum facile praeter- 
videnda, nec quoque subiculo detegenda, quod cum tomento folil 
obductum est. Dubiam igitur modo indico.” In Fl. Crypt. 
Germ. 2: 755. 1833. Wallroth placed it as a variety under 
“A, penicillata.” 
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A. epigaca Wallr. Berl. Ges. Nat. Freund. Verhandl. 1: 44. 
1819; and Ann. Wett. Ges. 4: 246. 1819. From the descrip- 
tion given there is no doubt that this fungus is to be placed out- 
side the Erysiphaceae, as Dietrich (107, p. 343) has already re- 
marked. Karsten (194) considers it the ‘‘sclerotium-stage”’ of 
Lanosa nivalis Fr. 

A. epixylon Schlect. Berl. Ges. Nat. Freund. Verh. 1: 50. 
1819. No specimen seen. 

Lrysibe acariforme (Sow.) Gray, Nat. Arr. Brit. Pl. 1: 590. 
1821 = Hypoxylon coccineum Bull. 

E. Sowerbit Gray, 1. c. = Coprinus radiens (Desm.) Fr. 

Lrysiphe Tordylu Chev. Fl. Par. 1: 380. 1826. On Jordylium 
maximum, No specimen seen; very probably £. polygount. 

Erysibe Wallr. Fl. Crypt. Germ. 2: 198-218. 1833. All 
the species of this genus belong to the Uredineae ( Uredo, Ustilago, 
Puccinia, Tilletia, etc.). 

Lrysiphe lathyri Mer. Rev. Fl. Par.459. 1843. On Lathyrus 
latifolius. No specimen seen. | 

Ek: saxifragae sibericae Mer. 7. «. On Saxifraga Siberica. 
No specimens seen. 

i. tiliae Mer. /. c. On the lime. No specimens seen. 

Phyllactinia Schweinitsu Lev. Ann. sci. nat. II. 15: 150. pl. 
7.f.13. 1851; Sacce. Syll. Fung.1: 6. 1882. Leveille made 
two sections of his genus /y//actinita—one, characterized by the 
bulbous appendages, the other described as possessing ‘‘ Appen- 
diculae nigrae vesicula basilari destitutae.’’ The latter contained 
only P. Schweinitsu, described as follows: ‘‘ Hypophylla. My- 
celio arachnoideo evanido. Conceptaculis magnis, sparsis, hemi- 
sphaericis, demum depressis. Sporangiis ... sporis ... ap- 
pendiculis nigris. Hab. Meudon, ad folia Quercus sessiliflorae. 
Obs. J’aurais du passer sous silence cette espece, comme je |’ai fait 
de beaucoup d’autres dout je n’ai pas vu la fructification, mais je 
ne le pouvais pas; ses appendicules solides, noires et depourvues 
de vesicules a la base lui impriment un caractere particulier qui 
empeche de la confondre avec aucune autre espece connue jusqu’a 
ce jour.’’ Nothing further has been known about this species 
since Léveillé’s time, and I have not been able to find any exam- 
ple among the specimens of Erysiphaceae sent by Leveille to 
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various authors. From the description of the appendages the 
plant evidently does not belong to the genus /y/actinia—very 
probably not to the Erysiphaceae at all. The diagnosis given, 
however, is much too incomplete to admit of an identification of 
the plant, and if, as seems to be the case, no specimens exist, the 
name should be dropped. 

krysiphe nerviseguia Westend. Bull. Acad. Roy. Belg. 21: 
231. 1854. Westendorp’s description is as follows: ‘ Subicule 
nul, peridium punctiforme, tres-petit (1/10° de mille de diamétre), 
elobuleux, d’abord orange, puis brun et enfin noir, luisant, atta- 
che par quelques fibrilles rares au support et contenant un seul 
peridiole globuleux—Cette espece, qui forme des lignes pointillees 
sur les nervures de la feuille . . . se developpe sur les deux faces 
des feuilles du Stachys palustris.’ Namur, Belgium. I have 
seen specimens from Westendorp’s herbarium (as well as others 
sent to me by Professor Paque as “Lrysiphe communis var. labta- 
tarum), and find that the fungus does not belong to the Ery- 
siphaceae. The perithecia are from 70-80 y in diameter, rather 
irregular in shape, but more or less globose-depressed, with a 
fragile, membranous wall composed of small rather distinct dark 
brown cells, 4—5 # wide. The perithecia occur scattered sparingly 
on both sides of the leaf, and also occasionally in denser patches 
on the stem. The so-called ‘“ peridiole’”’ is in reality a multicel- 
lular structure, and is perhaps the separating inner wall of the 
perithecium. Within this oval or spherical structure, some bodies 
which resembled very young asci were observed, but none of the 
material examined was ripe enough to allow of the generic identi- 
fication of the fungus. It seems probably, however, that the 
plant will prove to belong to the Eurotieae. 

Lrysibe andreacacearum and £. chroolepidis Reinsch. Contrib. 
Algol. et Fungol. 96 (1874-5) belong to the Algae. Hariot 
(Journ. de Bot. 3: 405. 188g) states that the latter species is 
frentepohlia Monilia de Wildem. (see however, Magnus, 230). 

? Phyllactinia fungicola (Schulz.) Sacc. Syll. Fung. 1: 6. 
1882. Lrysiphe fungicola Schulz. Oest. Bot. Zeit. 26: 58. 1876. 

Saccardo gives the following diagnosis: “ Peritheciis brunneo- 
fuscis, sphaericis, 300 yw. diam., subiculo mucedineo stellatim 
effuso insidentibus ; conidiis in hyphis acrogenis brunneis ; appen- 
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dicibus radiatis, basi inflatis; ascis vesicularibus, copiosis, I—2- 
sporis ; sporidiis ovato-cylindraceis, 4x 1.5. Hab. In superficie 
Boleti duriusculi Slavonia.—Videtur Phyllactiniae species, sed ob 
habitationem insuetam dubia. Turning to Schulzer, we find this 
description: ‘‘ Arvsiphe fungicola Schizr. fand ich gegen Ende 
Oktober, im Nustarer Walde bei Vinkovce, zerstreut auf der 
Oberflache meines Loletus duriusculus im erkrankten Zustande. 
Die Pyrenien sind schwarzbraun, kuglich, dann am Scheitel ein- 
sinkend, 0.3 mm. breit. . . . Sie sitzen, jede fur sich, auf einen 
aus strahlenformigen kurzeren und langeren Hyphen bestehenden 
Mycelium. Die langeren, unter sich von fast gleicher Grosse, 
verdicken sich an der Spitze und es entsteht eine einfache oder 
einmal septirte, braune, spater abfallende Conidie oder Chlamy- 
dospore, wahrend der Faden selbst ungefarbt ist. Weiter oben 
gehen vom Pyrenium in geringer Zahl steif-radienformige an der 
Basis blasig erweiterte Fulcri mit einfacher Spitze ab. Ihre 
Lange betragt beilaufig den doppelten Pyrenium-Durchmesser.”’ 

The asci and spores are described as in Saccardo’s translation, 
except that the size of the latter is stated to be 40xI5 vu. 
Although the characters of the occasional septation and the brown 
color of the spores do not fit Phylactinia corylea, Schultzer’s de- 
scription in other respects seems to point to this species. /. 
corylca has been recorded lately as occurring on the pileus of /omes 
Fomentarius, but in this case the occurrence of the /Ay//actinia was 
merely accidental. In the case of ‘4. fungicola,”’ the presence 
of mycelium and conidia indicate (if these really were in connec- 
tion with the perithecia) that the fungus originated on the Loletus. 

Lrysiphe ? scandens Ernst (Monatsch. Ver. Beford. Gart. preuss. 
Staat. 1878 : 400)=Pellicularia Koleroga Cooke (see Grevillea, 9: 
10. 1880). 

Ihcrosphacra Bresadolac (Quel.) Bres. in litt., Sacc. Syll. Fung. 
Q: 308. 1891 ; Podosphacra Lresadolae Quelet in Bresad. Fung. 
Trid. 25. p/. 30. f. 2. 1881. Quelet’s description is as follows : 
‘“Perithecia globosa, membranacea, superficialia, sparsa, minutis- 
sima, late reticulata, e luteolo rufescentia, demum nigricantia, go 
mmm. diam. ; appendiculae hyalinae, perithecio duplo majores, 
apicibus turgidis dichotomo ramosis praeditae; asci subglobosi, 
8-spori, mox evanidi, 50 mmm., sporae ovatae, luteolae, echinu- 
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latae, 15-20x12mmm. Autumno. In pileo Arrheniae auriscal- 
pium Fr. in sylvis umbrosis mixtis. Val di Sole. Podosphaera 
clandestinae Lev. affinis.”” Saccardo gives the same description 
and adds ‘‘ascis . . . in quoque perithecio pluribus. . . . Etsi 
matrix tam absona, species generis optima videtur.’’ In Quelet’s 
figure a perithecium is shown with appendages which certainly 
recall those of the genus J/crosphacra. On the other hand, the 
echinulate yellowish spores, if these are correctly described, would 
be anomalous characters. Overlooking these spore characters, 
the suggestion may perhaps be made that perithecia of some spe- 
cies of Jicrosphacra, e. g., M. alni, may have accidentally become 
attached to the pileus of the Arrkenia. Abbe Bresadola informs 
me that unfortunately the type specimen is lost. 
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A MOoONOGRAPH OF THE ERYSIPHACEAE 


EXPLANATION OF PLATES 
( Unless otherwise stated, all figures are magnified 400 times ) 
PLATE I 

Figs. 1-14. Mficrosphaera alni, apex of the appendage in different forms of the 
species. I, from a specimen on Syvtmzga (American); 2, on G/ledttschia triacanthos 
(from the type specimen of * J/7. Ravenelit’’); 3, on Viburnum Opulus (** M. peni- 
ci‘lata,’’ from specimen from Leéveille’s herb.); 4, 5,6, on Cornus alternifolia (from 
the type specimen of ** J/. fulchra’’); 7, on Castanea (American); 8, on Betula alba 
(** AZ. Fries:z,’’ from specimen from Léveillé’s herb.); 9, 10, on ‘*‘ ev?veum’’-galls on 
the leaf of Fagus ferruginea (‘*M. erineophila’’); 11, on Nemopanthes fascicularis 
(**M. Nemopanthis’’); 12, on Viburnum Lantana (“ M. Hedwign,’’ from specimen 
from Léveillé’s herb.); 13, 14, on Cephalanthus occidentalis (from the type specimen 
of ‘AZ. semitosta’” ). 

Figs. 15-17. J. alni var. calocladophora, apex of three appendages. 

Fig. 18, AZ. alni var. extensa, apex of an appendage. 

Figs. 19, 20. JZ. alni var. /onicerae (from specimen named ‘‘ JZ. Dudyi’’ from 
Léveillé’s herb. ). 

Figs. 21, 22. AZ. alni var. Jonicerae (from specimen named * JZ Ehrendbergii’’). 

Figs, 23-25. J/. alni var. divaricata, apex of three appendages. 


PLATE 2 

Fig. 26, MV. alni var. divaricata, apex of an appendage. 

Figs. 27-30. J/. alni var. /udens, apex of four appendages. 

Figs. 31-33. 7. diffusa, apex of three appendages. 31, from specimen on Desmo- 
dium, Wisconsin ; 32, from type specimen of 1/7. diffusa ; 33, from specimen on Sym- 
phoricarpos racemosus (‘*.M. symphoricarpi’’ ). 

Figs. 34-37. AZ. grossulariae; 34, 35, apex of two appendages from European 
specimens on Aides grossularia ; 37, part of the outer wall of the perithecium, from 
same specimens, 36, apex of an appendage (immature) from an American specimen on 
Sambucus (**M, Van-Bruntiana’’ ). 

Figs. 38, 39. AZ. Russellii, apex of two appendages. 

Figs. 40, 41. J/. derberidis, apex of two appendages. 

Fig, 42. .W. guarinonii, half of the apex of an appendage. 


PLATE 3 

Fig. 43. AZ. grossulariae, mature apex of an appendage, from an American speci- 
men on Sambucus (‘*M. Van-Bruntiana’’). 

Fig. 44. JZ. guarinonii, apex of a nearly mature appendage. 

Figs. 45, 46. AZ. umdilic’, apex of an appendage, ascus and ascospore. 

Figs. 47-51. AZ. astragali ; 47-50, apex of four appendages, 51, part of perithecium, 
showing inner (a) and outer (4) walls. 

Figs. 52-55. 17. Baéumleri, apex of two appendages, ascus and ascospores. 

Figs. 56-58. JZ. ferruyinea, apex of two appendages, ascus and ascospore. 

Figs. 59, 60. M. Mougeotii, apex of an appendage, and ascus. 

Fig. 61. Uncinula australis, asci and ascospores. 

Figs. 62, 63. ‘*U. Columbiana’’ appendages, ascus and ascospores (from type 
specimen ). 
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PLATE 4 

Figs. 64-68. U. Sengotur ; 64, perithecium with appendages, & 150; 65, 66, three 
appendages ; 67, asci and ascospores ; 68, part of outer wail of perithecium. 

Figs. 69-72. U. fraxini,; 69, perithecium with appendages 150; 70, single ap- 
pendages, and the apex of three others; 71, asci and ascospores; 72, part of wall of 
perithecium. 

Figs. 73-78. U. sadicts var, Miyadbet, 73, perithecium with appendages, 150; 
74, 75, three appendages ; 76, 77, branched apex of two appendages; 78, asci and 
ascospores. 

PLATE 5 

Figs. 79, 80. U. prunastri, appendages, asci and ascopores. 

Figs. 81, 82. U. Clintonii, appendages, asci and ascopores, 

Figs. 83, 84. U. flexuosa, two appendages and germinating conidium. 

Fig. 85. U. salicis, helicoid apex of four appendages, from specimen on Populus 
balsamifera (** U. heliciformis”’ ). 

Fig. 86. CU. necator, base of an appendage, showing abnormal enlargement, from 
specimen on Actinidia from Japan. 

Fig. 87. U. aceris, apex of five appendages (a, slightly flattened), 

Fig. 88. CO. Delavayi, asci and ascospores. 

Fig. 89. U. polychaeta, asci and ascopores, 

Figs. 90, 92. Ordium-like fungus occurring with the mycelium of U. aceris, var. 
Tulasnei ; 90, conidiophores ; 92, conidia. 

Fig. 91. Ozdium occurring on the same leaf with the above. 

Fig. 93. U. clandestina, appendage and asci. 

Figs. 94, 95. U. Australiana, two appendages, asci and ascopores. 

Figs. 90, 97. Podosphaera oxyacanthae, appendage from European specimen on 
Crataegus Oxyacantha ; a, 6, c, successive stages in the development of the young ap- 
pendage. 

Fig. 98. P. dtuncinata, apex of three appendages. 


PLATE 6 

Figs. 99-108. P. oxyacanthae, apex of appendages and asci; 99, 100, from spec- 
imens on Pyrus Aucuparia (‘* P. aucupariae’’); Ol, 102, from American specimens ; 
103, 104, from specimens on Pyvus Germanica (** P. Clandestina’’ ex herb. Léveillé); 
105, from specimen on Sfrraea salicifolia (** Microsphaera fulvofulcra’’ ); 106, 107, 
108, three asci, showing variation in size. 

Figs. to9-114. P. oxyvacanthae var. tridactyla, apex of appendages, ascus and 
ascospores. 

Fig. 115. P. oxyacanthae, conidial ( Ovdium) stage showing conidiophore and 
conidia, 

Figs. 116, 117. Sphaerotheca humuli (on Spiraea ulmaria), conidial ( O:dium) 
stage (116, portion of a leaf, showing mycelium and five conidiophores, « 150; 117, 
single conidiophore and conidia). 

Fig. t18. Podosphaera Schiechtendahi, ascus and ascospores. 


PLATE 7 
Figs. 119-122. Podosphaera leucotricha ; 119, 120, two perithecia, with apical and 
basal appendages, < 95; 121, ascus and ascospores; 122, branched apex of two ap- 
pendages. 
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Fig. 123. P. Schlechtendalii, apex of two appendages, 
Figs. 124-126. Sphaerotheca phytoptophila ; 124, perithecium artificially burst open, 
forcing out the ascus and the inner wall, 255; 125, portion of the inner wall; 126, 
ascus and ascospores. 

Figs. 127-129. LZrysiphe galeopsidis on Stachys sylvatica ; 127, conidiophores and 
conidia ; 128, 129, hyphae, showing lobed haustoria (128 980). 

Fig. 130. Lobed haustoria of Zrysizphe on Eupatorium ageratoides, X% 670. 

Figs. 131. Haustoria of Zrystphe cichoracearum on Sonchus arvensis, XX 679. 

Figs. 132-139. £. folygoni,; 132, asci (a typical form) ; 133, from specimen on 
Lupinus ; 134, from specimen on Cricus lanceolatus ; 135-139, ascospores ; 135, from 
specimen on Polygonum ; 136, on Circaea Lutetiana ; 137, on Lupinus ; 138, on Cnicus 
lanceolatus ; 139, on Parnassia Caroliniana, 

Fig. 140. £&. cichoracearum (on Arctium), conidiophore and conidia; a, 4, ¢, d, 
successive stages in the development of the young conidiophore. 


PLATE § 

Figs. 141, 142. Erysiphe trina; 141, two perithecia; 142, ascus and ascospores, 

Fig. 143. Asci and ascospores of ** £. verna/is,’’ 

Fig. 144. £. aggregata, two asci. 

Figs. 145-150, 152-154. £. faurica; 145-147, 149, three appendages and ascus, 
from the type specimens of ‘‘ A/Zicrosphaera Bornmuelleriana’’; 148, 150, two append- 
ages and ascus from the type specimen of ‘‘ £. /anata’’; 152, 153, ascus and ascospores 
from specimens from Léveillé’s herbarium ; 154, ascus of ‘‘ £. papilionacearum.”’ 

Fig. 151. £. cichoracearum, asci and ascospores. 

Fig. 155. £. polygont on Polygonum aviculare; section showing a hypha of the 
mycelium forming a haustorium in an epidermal cell, > 670. 

Fig. 156. £. graminis, on Hordeum, conidial stage ( Oidium monilioides),. 


PLATE 9 

Fig. 157. £. polygont var. sepulta ; asci and ascospores. 

Fig. 158. £. folygoni, on Quercus glauca; ascus and ascospores. 

Figs. 159, 160. £. graminis ; 159, two asci, with 8 spores formed in each, from 
the specimen in Rab, Fung. Eur. 671; 160, two asci (from European examples), 

Fig. 161. ** Oidium Balsamii,”’ conidia (from specimen from Montagne’s _her- 
barium ). 

Fig. 162. ‘* O, Balsamii’’ on turnips (W. G. Smith in herb Cooke). 

Figs. 163-175. Phyllactinia corylea ; section of leaf of Berdberis vulgaris, showing 
a special hypha (‘‘ Ernaéhrungshyphe’’) of the mycelium passing through a stoma into 
the intercellular spaces, and sending a hausterium into a cell of the spongy parenchyma 
(the lower half of the hypha is seen passing behind some cells in an intercellular space); 
164, ascus from Japanese specimen on A/orus alba ; 165, ascus and ascospores from Jap- 
anese specimen on Paulownia imperialis ; 166, ascus with three spores (from specimen 
of ‘‘ P. Candollei’’ from Léveillé’s herb.) ; 167-169, ascus and ascospores ; 170-872, 
appendages ; 172, immature stages, 255; 171, from specimen of ‘* P. derberidis”’; 
173, 174, two outgrowths from the apical cells of the perithecium (173, @, stalk cell, 4, 
head of hyphal branches; 174, a branches beginning to coalesce through mucilaginous 
degeneration ) ; 175, apex of one of the branches of an outgrowth, at the stage when 
the wall is partly dissolved and invisible without staining, protoplasmic contents evi- 
dent and resembling a stalked spore, 670. 
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HOST-INDEX 


Records for plants prefixed by * ( before the generic or specific name ) have not been 
personally verified ; the authority for these will be found indicated in the list of host- 
plants given under the species in question. £.—= Evrysiphe; M. = Microsphaera ; 
F. corylea = Phyllactinia > fr.= Podosphaera , $.= Sphaerotheca PY U. = Uncinula. 


ee UN iriticiisittie scvcsvcessctadenosentoisinenel E, taurica. 
DONE CUMING oncicccccescscescsascessevsesccsssene peeve soenqnastesattd U, aceris. 

a a eannan sussesee sense Sidbinider ekienteld sanidbadereiedeall P. corylea. 

A. dasycarpum..............6+. Jnlihimhinnnoun nianicanipaaieniits U. circinata. 
Se, AI siidiitdcsirinicninn ventinncnanieneneiniuiembinuainian U. aceris and 
var. Tulasnei, 

*A. Pennsylvanicum...............66 eendeniooneNinhisessteehenntl U. circinata. 
eo oe sinieineineiiiain Mighininimnnilainnenen anal U. aceris. 

Bi, PIB vec scesscecssiscesnesessosees. sesennde. cvoneces sesesseeeeeU. aceris and 
var. Tulasnei. 

* ¢ Sieanbsedioeeeeeen stHne sinapeenbenetenen seniuniehiipl P. corylea 
Oe penarsiegiecmomanbeiannndls U. aceris and 

P. corylea. 

* at: OX" Nd, gudennmnppiiamemendnasionhpduaneeinnnemabaaieal U. aceris var. Tulasnei. 
I Ds ccconcninnssevinuhnniagisdtbiiimaninintiiatiahial U. circinata. 

* oO oe pedennnen vets peutekersunans ee 
A. saccharinum....... bideuseererecnmudeoweresenebenesnendsecessenasioad U. circinata. 

* Ee oe OO OO ni: eandinhipininaingeattaiiih P. corylea. 
ic a ietictnncenvecnnninsinstinwecneees ‘innaiatannutioaniaiad al U. circinata and 

U. aceris. 
Ps. DI. ceiving ttdinsnnessceesccccnsscssctscnnsesditdatqniseseiads U. aceris. 
Achillea Millefolium, Ptarmica.............cccccccccccccccceccscssees E. cichoracearum. 

PEs, FUR. cs sicocneseverescoosveceoennenessss suasebesdonnacens seseeeees Le pOlygoni. 

. ” 008 eveccoccceses pedeeuesnenesesesesesdssccnssscescessscoscesss .E. taurica. 
Aconitum *Anthora, Fischeri, Napellus, *paniculatum.........E. polygoni. 
I MI Diiiicediececcccescenssesens pitenesecenpbines beets seapoosennnes 7" 

ACtinidia arguta.............cccscseeccscecsecenscceccsereceesesseesseseeW necator and P. corylea. 
A. Kolomikta, polygama................ shined nesdtbadessaveesétans U. necator, 

Actinomeris SQuarrosa,...........0cccs.ccecscccees sndiodenabihgibicone E. cichoracearum. 
AGemocamlon WCCO .2.000000scecscrecesccccscesess yenkbanaspcabacsabhs S. humuli var. fuliginea. 
Adenostyles albida........ sovcccovecerececes {Seowaveresvessenecessoscess . ” 

i ste dhtncsinricaidnnteovigees sandninscorsneuens nant E. cichoracearum. 
PINE GUMIITI iiss cinder devssssvncssosssedecesonsesisersscccesei .....E. polygoni, 
*Aegopodium Podagraria.......... bauebans cbbeds cdbeondoncssnssedsssade * 

Aesculus *arguta, *flava, glabra, Hippocastanum, Pavia.......U. flexuosa. 

CN CI in cticne ccncccvesscascerstsdidtdisddsnesdsscesseses E. polygoni. 

I Ia isi tietiint s trnncdnessdccacdcessescidssseses ctasssose S. humuli. 

Agropyron *caninum, glaucum, repens, scabrum, *tenerum..E, graminis. 

POTS Mae, POMNIOisies vic cii dices vevcee. coccccccccsccecssesscsoese - 

Ailanthus sp ...........es000 Seah Deeb oed veorccnneccebecsbnndanedeene U. Delavayi. 

Ajuga ciliata.... ....... Hdd ldnssbebedadbscoueccesianescincsibbeentsantad S. humuli var. fuliginea. 

PL, COUR, kisconsiccccs seca sendens i dddibdiddhdsbdidddnndsescdaddidonssnccedes SG 
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eR nictiincaveniges sovressscdoressesmnnettin esse o ” 

Alchemilla arvensis, vulgaris ..............ccccc: cccccsssessseseceseee» Humuli. 

Alhagi *camelorum, maurorum,......... .......se0 see sepenesniee E. taurica, 

Alnus glutinosa......... fiidivthetanetiesmeienedstiietessesdertinieaben M. atni.and P. corylea, 
4 i cctitdctinsincbendsantbesiensevinnts sescccoseds CONPUGR. 

PE libidkitintdneuntatincboisastsewinstivenvcndéversdvassventaensdul P. corylea, E. aggregata, 


E. polygoni ( vernalis) 
M. alni and U. salicis 
var. Miyabei. 
i I cscaniccnncsiscaccsmmenes’ oavennseseeeneses M. alni and P. corylea, 
Fie CR icacknpetecsiveoeccscnrpanctnseeserecssnnnesssensss pi eonenenes - 


and U. salicis var. Mi- 


yabei. 
Bee iva ctiicnddinciinenepinnsnensasssvenenvernennies penentnronienessel M. alni and P. corylea. 
° hs MOOR ocicncccitids osccnnne catenins Ninian tonndnelinniahinil bei oe ” 
and E. aggregata. 
A siittiibinicnanddiarsnnceemeniaewsewsece venunes jn nenewererennnens M. alni and 
' E. aggregata, 
| PALOpecurus ABTESIS,. ....0000..000c00cce00s pederenaps pensvcnssnece, connie SINNED 
et a ENING conccopicccsusncsceesecarsasevsivesetesneus E. taurica. 
Abyssam calycrmum, “campesl6re. .........cccseccesss.ccccccssscesees E. polygoni. 
Ambrosia artemisizfolia, psilostachya, trifida and var. integri- 
SL cidbanidbibicadiniibitiiedeeiennrinéebinn vrbbeetwreneenseentit ..E, cichoracearum. 
ET ee Re eee ee av ee E. polygoni. 
ie III ci vswcdonsaconeccvnssasacess se iatiemminegeanttinnes P. oxyacanthae and 
P. corylea. 
ole iui ciarlninciclinainiiniannpetensenundedekuien peueniens E. polygoni. 
IN sid ccncsecidntnnndencsesesevenstesuesetouneteqess U. necator. 
Amphicarpaea Edgeworthii var. Japonica, monoica ............ E. polygoni. 
Amsinckia spectabilis........... eniabbdreerestereeeresten pepeeneveeged E. cichoracearum, 
i ct ttenits sinesicneeietoassene 6 ....P. corylea. 
*Anchusa Italica..,........... sepyabeeduneinieenrteqstebeninerouindie E. cichoracearum. 
Ss cn nchinininadbbeaseiivelieiamadebdessdtmeneddevebebeniees ..E. polygoni, 
* WY | -» Sigputeeenintldadaccmenteaaieaiaehbeeunteuetesmntanereeiens .E. cichoracearum, 
RE BR ccseinnsqdentaianiccecatcuctens ehbeetonetieerens veseeeesM. alni var. vaccinii. 
Anemone dichotoma, *ranunculoides, *thalictroides, Virgini- 
DS . ce nonis edduahecutierbesenserseeesquseses poepeererconesereees seeeeeeebe. POlygoni. 
TE inainidudinscsnineipsonssertngvisetrers sensebeitbinns P. corylea and 
E, polygoni, 
Anthriscus Cerefolium, sylvestris................ ‘eee sevennsseniid E. polygoni. 
IND scuinddtedcndsereneorsiusaiieeesenss- cceneses ....E. cichoracearum. 
. " Ds diirennewewennni porruaphuasebents pecswes cacantseee E. polygoni. 
i; cil iar cares Nnnemnninns queiennalll E. graminis. 
Aphananthe aspera....... cullistibinunitiveneiatrateenanes ideal U. polycheta and 
U. Clintonii. 
Apios tuberosa ............. diiimitmaiitments ad seseeeeeseee M. diffusa and M. alni. 
PIG GI. sivtnsnetdecsceceeeesenss sonees — yieretebimmeneees E. cichoracearum. 
FADOCYNUM SP......00+ cccscceee yeuperntes cexesseosoudl pecevesesbedsetene 


Aquilegia Canadensis, vulgaris 








~th 


~~ 





a TIE OEE 
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*Arabis alpina............06. stnssereniieminenNNene 5. ** Castagnei.’’ 

a ne bieens: seenaeeksedeonseesebotnrsssetatabiaeethie E. polygoni, 
Archangelica officinalis...............+. ochbevinabeligusieounsiatdibincahsiniahdiitini’ is 

Arctium majash@Pen............. heathannacans hnanalienndimesennaine E. cichoracearum and S. 


A. nemorosum ............. séensnienveues nabedusatie peewsecess weeeeees.L. Cichoracearum. 
Arenaria decipiens, *juniperina............... ethan nanan seseeeeeke POlygoni, 
Avistotelia TACEMOSA. ....0.cccccccseccesccccees volammcgvaiite eacuinaion “ (E. densa). 
RARER CONGIIOTER, MIAMIRIR ioe cos evsvevvecsoscovscecersveues weeeeeee5» Humuli var. fuliginea, 
*Arrhenatherum avenaceum.......... paenesseoreenesonansecseshess w+... graminis. 
Artemisia Absinthium, *biennis, campestris, *discolor, dra- 
cunculoides............. sepedicnnnevesdeneesssevenesiaes junnee teens ...E. cichoracearum. 

A. Dracunculus............... veanshenens Legisnnpininidnennenninlinia ...E. taurica, 

A. glauca, Japonica, Ludoviciana and var. gnaphalodes, vul- 

RITE vsestencceduesss pusaneboeverenenens subevennnecneunnenvens seseseeeeeeL. Cichoracearum, 

ie PE ssn cevesintendssecisapansabepensinesassenin debbadsecasunbooneed P. corylea. 

* :  sgtuceiebona pebdueseesness nineuies ideas waletinedans .....U, salicis. 
*Asclepias Syriaca....... seseovesvesdueessesseeessic Seusinceeaiudeesonse .P. corylea. 

ey i i ninasite ivnnnntrctvnasneoterinesstdeecveseusseeeniesetnaiins E. cichoracearum. 
Asperugo procumbens........... peevddsdunddcasecciayiseensmiensdimede i 
I GER issvecsccss-csccvconcvssesssonctsescsecssonte rotnonede , ms 

ana ctu Se ee ee iuenesocubicienidiirabis E, polygoni. 
I IIE igcnnsnieitatinedbabsbbecdidedssisokssnbbeebeatansaiie E. cichoracearum. 
*A. Bellidiastrum............. bivtirh’ piabhbubetsessenbeabhinaneaken S. ** Castagnei.”’ 
A. canescens, COMMUNIS, COMMUTALUS............ ccc cece ee eeeeeeees E. cichoracearum, 
*A. commutatus........ nevada sndlptieta did trntendunbedladihuinbialinnpinatiaes E. polygoni. 


Pe Ri sriscnanieesstacie<: puabibnasdis hinketaeeween iidennen’ E. cichoracearum. 
Astragalus sp........ kshae sveebeatecsaebe sitlibplibine sainien pdtnineds seeeiees E, taurica. 
Fi, QESUTMONS 00506 vcccedcaes wininsininisn eile idddiicsdeines's seseeeeseeceeedy. polygoni and 
M. euphorbiae. 
. “— peat haved ecencedendeabaeads Lbdenessasecéteddosdsccosééonseds M. alni. 
in asniccnindimssdaneniantianie. caadnerwitintmienes wseeeeeeeed» humuli var. fuliginea. 
A. baeticus, caespitosus, Canadensis, *caryocarpus.............E. polygoni, 
BN I api iNest wok neuenindeibiseeesionss spccbinuslbineebeicead M. astragali. 
i AD sin dcucsusidcscdecanenedebasoresss eT eT UU 
*A. decumbens................ velbenenhhmaehiinns pa iiulinimeniaonnnnbeiinn E. polygoni. 
A. Drummondii................ ecaenael oT aT NON NEN = ey nee M, euphorbiae. 
A. frigidus var. Americanus, Gebleri.................s000ses0+2++eb. polygoni, 
cod ee sabgenaanees a Fl 
A. *Glycyphyllos, *hypoglottis, *junceus, Lamberti......... ..E. polygoni. 


Host—INDEX 


humili var. fuliginea. 
FC CO a ae eile FET RT ee OEE ey Te ...E. taurica and 
E. cichoracearum. 


A. *conspicuus, cordifolius, *corymbosus, *diffusus, Drum- 
mondii, ericoides and var. *villosus, foliaceus, var. Eatoni, 
Fremonti, *grandiflorus, *junceus, laevis and var. laevi- 
gatus, longifolius, *macrophyllus, *multiflorus, *oblongi- 
folius, paniculatus, prenanthoides, puniceus, sagittifolius, 
*salicifolius, *Shortii, Tradescanti, *umbellatus, *vimineus 


A. Mortoni..... jhadinhietitinumsons sali nbiises shineadiaisitnennicieh M. euphorbiae. 








































266 A MONOGRAPH OF THE ERYSIPHACEAE 


a DR itainvandisehdsedinbencunrecsecepnncnunennennineenscsnoese E. polygoni, 
NE en venation M. astragali. 
A. oroboides var. Americanus, reflexistipulus, *triphyllus, 

Re tiicitcncietcetesennsavnceciveissccsnessensees banetbaiaginunniaiin .E. polygoni. 
ns cniiccauhnncniidindediniinnenmntietedernnesseunt E. graminis. 
et lindcdariyddnistensicnnnennscnnmmienncensigiigionineiwts E. galeopsidis. 

7 Ty os tid natehintlensnetirineiietiniiennaiennkirensetreiets ..E. cichoracearum. 
No sei nsinunceunninaninniinniinmuniminies ronsese ” 
ee icanincitnsonmnsdedeceneveesestbsoesvinnsseerspeesuneted E. polygoni. 
rec cninkebnminennarernnkaekihipienosnmieseinnaie S. humuli var. fuliginea, 
ry SI cscincnccnnecessoscccsecesescsess specwonenane E. graminis. 
EY CR cid sivrscunesenecseneees Sibiiailnirndee-teeemenemnneenanetntl ...E. tortilis. 
Berberis Aquifolium ............ ieeepicelbltieciaicinaniciineaipi eta veseeee ML. berberidis. 
id IN tihsiniactteinadentnieteicids Simngeneenddneuiundadeamanninaiis .t....M. berberidis and 
P. corylea. 
sd it sii leis iiieetiii Niece atinia naan hans tadeamewnmenniaee M. alni and P. corylea. 
ic EE) siecle ainisendineninmeanenintsebssnnseecesipeaenentieninns U. salicis. 
ict condicudanineincniunenedeaies shun titenudetotsosercnene M. alni. 
B. * lutea, nana, nigra, occidentalis, papyracea.............0.+5. P. corleay. 
ITD icadicdiikeuiiintintnennnsGeniaenunssnenintenemiedeneeerenisunenl M. alni. 
Bidens cernua, chrysanthemoides, connata, frondosa, tripartita.S. humuli var. fuliginea, 
Bigelowia graveolens and var. albicaulis........ ssbentpeonwenee .....E, polygoni var. 
Sepulta. 
a arlvacinecraeataal anil din istpnieeanienplitineisiantitel E. cichoracearum. 
IE niticnl vcnnrinesnininadahs: ianeneereyeekgesbowinise mn 
Borago officinalis .........sscsseesseeess peswesecescossesevcessssosscesens 
Brassica Rapa, *Sinapistrum, *sinapoides..............seeeeeeeeees E. polygoni. 
Ee EE oe 
Bromus *asper, breviaristatus, *Madritensis, *mollis, rubens, 
*secalinus, sterilis, *tectorum, *unioloides,,..................... graminis. 
Broussonetia papyrifera. ..............06. peeeosess paowcesenneunesoseres P. corylea. 
Rr RT eT . 
" " bvenndphadesinniadsisedeeienincavcewnainenenesetseutes SiN 
Calamintha Chinensis....... ee a Ee S. humuli var. fuliginea. 
TR ac inciiciendiced iniciiaidabbinmmmindmmgineteekeeieenin a ve 
* as rere ee alii agli ahead tatiden istianidail E. polygoni. 
Sie icine: saveesceeeis ieleinbtnieiaeenaeiies sececceceeceseeeeeseseeeds HumMuIi var. fuliginea. 
a os sidndesios pb: Sunnie penpenomineines Heninniennel E. cichoracearum. 
- PF). \getuaibapinianinldinnannnnrennaaadnnsninntiniunemunintemitadiin E. polygoni. 
EE ES ee ee ne aD saddeiales os 
eas PP) 7 -eemebiniamenien ssaiveeeue iilibeneeimendemtidinanted S. “ Castagnei.”’ 
BIN, 6s sniicinenscdedguenamentiesesnansebeunnhsbieaieatinnl E. polygoni. 
*Campanula glomerata ........... ssh in hinietniltareleieleasitiaishaal seieietoned E. cichoracearum. 
I cid wicicanns oiniuibbiiiisivnianmieenieniennmbied weeeeeeek. polygoni. 
I III, i teriiynevcadscwsnmientecosswseon penneeninnsecinn we. E, taurica, 
Capsella Bursa-pastoris...............s.sseeeeees piesebilinianieveniiinal E. polygoni. 
SN IIIIED . . » . ccncsuvesesecevedsossckesses intdseciaaim 6 
Cardamine sp. ........ .. wre San nn ee peseeuese week. Cichoracearum. 


IEE tee ciebicnuknd inmpign-niesieteneigspebeousiendiauebibanenieneunel E. polygoni. 











SS EP cnanaiiinieaiiitaaaminle 
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es SARE niccncvosvscerscevsvewssenrecovs La -  * 

is: CU ccse. coccidcccsienassinnrvedaqwescineienenengenesoens qunsensnn E. taurica. 

C, *tenuiflorus, *viridis ................ sensi aaa cndarinilad veeeeeeeke. Cichoragearum. 

*Carlina acaulis..............6.. speeapens rinksietnaaitelia amenities sidhinsinineteien ” 
ie Is TRIE Ss cnnnnttineesnssnassensnesennnsnsnineneredmeniion E. taurica. 

*C, vulgaris...... jasnsvees jenvanien peaernsonens menmeeniege poaaie scccceed. ** Castagnei.’’ 
Carpesium abrotanoides ........... aqoesenencssceneccnscesen qosccoegens CED SUNs SERENOG. 
Carpinus Americana.............. Sindh vir ensebndenniamnenannte seeek. Corylea. 

* " " since bbinbinnaineRtNaNeRieeeenets M. alni. 

C. Betulus....... bieintadiiatebbiicinaswin sadueteneniniteatial P. corylea, 
Carthamus lanatus.............+.. qyseeennnene iieneke peeeeeeneNn .E. taurica. 

PE: FO isncvncccnesssoncseevnessocsnssnnesenye meesennienemennts E. polygoni. 

INL ciichiineuineincedbainoeensgrentenes nimananengioeiaten as 
C. alba, sulcata....... jdpomaeneacianmiedeenionaiiens site thsiantinniaiaiiania M. alni. 

FP IND: cncicevenssesenescsecsencsepewensceneqseunieeorpess E. polygoni. 

PERIOD GINO cent cccccccsvcvcconscovencedcoscees pencenecnenwesettn M. alni, 

- = OE. - ian sige aaeatisiiainna homanimnaminiitiis indiinnesints P. corylea. 
re I, AINE I icc cwcccacacccscnsvessasetienievertiien P. corylea and M. alni. 

¢ TO. TO cdaccnceweserss sav sevevseupeunans w«e.eM. alni. 

Catalpa bignonioides, speciosa .............++6. patunanonnns seeeeeeeeM. alni var. vaccinii and 
P. corylea. 

Rg EINE snitucuvdcsdacinicindieraaeeiwiceneeie tniedadsennegentine ...E, polygoni. 

Caucalis Japonica.............. svthannctesed panwonnedeesecnesoosadedsies " 

Ceanothus Americanus ......... avdeeu: siensudeneneweesteseenanorensa M. alni. 

Celastrus articulatus.......... Acinepunahidecimindnniinsnnnonitend U. Sengokui. 

igs MANE sth piinebinvivdebondacdesninntonecdaiindwes aera eocendielal P. corylea. 

Se Pe inniiniiivinsnnoreveecsensnnvedunegizenpindncanibndinicens U. parvula. 

ae SN IUIIIED sinsinnsssaiismniacannaienanathiniiinegaieanasiindaiall U. polychaeta. 

©, COCHRANE. ccccsceseseoes eT ee 
vula, and S. phytopto- 
phila. 

° tS paepeaeibeeniuiedseeneiiness eitenitbiaarietunivamieiniin U. confusa. 
ax: SUK csinsdpihhd acdubeechbidaetinteinhadipssteeniesinaiuntons shdnsegantinn ..U. polychaeta. 
Centaurea *Jacea, nigra, nigrescens, Scabiosa........... .seeeeek. Cichoracearum. 

GaN Skichn bininiibdinedinaiaibnhiedirenyeninesetégsaoneresiameieeune E. polygoni. 
Cephalanthus occidentalis, ............... pute npitienpatiennneienn ..«.M. alni and P. corylea, 

*Cerinthe major...............0: chainikinanameinabiiinds saisitihamieieniciapaidll E. taurica. 

°C. minor....... snienebsonsenenesemerenseses ihvinmerennetens E. cichoracearum. 
Chaerophyllum aromaticum, aureum, *bulbosum, hirsutum, 

*nodosum, temulum, *Villarsii ............. cusiianialiadcatap hindi E. polygoni. 
CONS GORIM, oc cnsscdsocnacessns BE FS ee saeneteia E. galeopsidis. 

ndilias 1  squcetitnatebedaterses pepbonieimiimonnenieandiiessiatiianith E. polygoni. 

7 « OF nde eds cid dite bkdbadlancipiiabeninietdsaneatebeiiel P. corylea. 
Chelonopsis moschata,,........... piinnbenn saeigietiaibinhatuiicennay ..E. galeopsidis. 

*Chionanthus Virginica...............se0+08. hie whenielininmniaewsannal P. corylea. 

NI tains nk dios ci ion nsietntniinseitnidtdcininaahaalnndigimetil E. taurica. 
IEE ee oe Re a EN Te E. cichoracearum. 


"Cicer SOMMATICMMD occcccccaccecoessesss jes ehnennantheiinah eennaunn — % 


taurica. 
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Cichortums Intybus........cssccccsscsesssesees pecadeedsaussie snsededanes E. cichoracearum. 


* ai a eeetree eee eee nee TN ETE | ** Castagnei.’’ 


Cette PBIB 6 civccestecessecces ee Sl 
Pe ID iicnxncncvenednuvecesaensnbenssunen ahi tiiiadianneeiee " 
Circaea Lutetiana......... ne Ee ee eT Oe TT ee oe 
Clematis alpina and *var. Sibirica, Flammula, fusca var. 
Yezoensis, *integrifolia, *leucantha, *ligusticifolia..,......... - 
PE A ciilie binrunsiaiiiebunnbdniendideniicenbhiniieekhaobebanwnnd E. cichoracearum. 
fc EIN eiiciarnnctictbingnireiens jnipieaiabichietidiciincneaiia anienibesieicnceaeaidaiaded E. polygoni. ' 
C, Songarica...... ssa etiegedd shbndeniness isetnin jpesiante ae | | o 
C. Virginiana, V italba Neeadeecuiatiensisuainieseien ssbdenbenieenns .E. polygoni. 
Pies. SE iit bcincsecsawnienGhiandecacentdnngnenisernennbideounese P 
Cnicus altissimus, and var. discolor, *arvensis.................... cichoracearum, 
it i icintddivediins hie E. taurica 
en iicicindniedansanandunbinseedsdcenitoubancnenanieeen “— ae 


. corylea. 


+ 

C, *Cardunculus, eriophorus, heterophyllus, lanceolatus.......E. cichoracearum. 
is SIT cc snvinesnscsonnsecsssccseseageceesessecesesssee ata polygoni. 

i 1 ..E, taurica. 


C. oleraceus, *rivularis, tion and var. canescens. wee cichoracearum. 


C. Weyrichii var. Grayanum..............0ccceseee sededeeeeese ..S. humuli var. fuliginea. 


EE EAE LE ey Se a Ee TT RETO E. taurica. 


PES EIINB. codeccsvccsovssesesessssescveessess seesocereneses P. corylea. 


Collomia gracilis, heterophylla, linearis........ ponneens onesies w+... humuli. 


Ps) DD ncvnce. <dbnedsdeeseteveveues penetnessenenniniasncees veseeeeeeeeee» humuli var. fuliginea. 


Colutea arborescens ..... es FLL 
E. polygoni. 
C. cruenta..... pli Diniceeteddsndnesseetsccestecccseeccssees so cccesoceccsscde CUPRETDING. 
*Conium maculatum........... svsceee sSeenetoneessesosossese process ....E. polygoni. 


Convolvulus Ammanniil, arvensis, sagittatus.......... ve - 


Coreopsis aristosa, *aurea, tripteris,........ccccccsctecccsscecssesees S. humuli var. fuliginea. 


*Cornus alba..... alla lat ail Fn Ne states ici ciadictals wenden daa E. tortilis. 
I ce a i 
C. Amomum........... » end eennessaees verererr se0seses sepeabasbapecces P. corylea. 


* me re ee eereeeeereeere CCE ET ee Pee! eree ee eeneee oe ML. alni. 


y CERCTRBYT... .ovecccsoccvcvecceccssess £0060 000000060660066000666 660006 M. alni. 
. Mas, Nuttallii, sanguinea....... penve 


° i cinscibbivecescessersesiwens “eee ii nll ait a tortilis. 


AAAAN 


. stolonifera ........... 
at <é 


*eeeeeeeeeevr ee eevee eee eeeeeeeeeeeeraeeee e*eeeee eeeeeee P. corylea 
see ee ee eeeeee ee, eee eee eee eeeveeeeeeeeeeree Sl ae lad alni. 
Coronilla *Emerus, eunla séows seeeuvewsse Pee FF  § 


Corylus EN eT TOT Te Pe § alni and P. corylea. 


C. Avellana and var. laciniata, Colurna, rostrata ...............P. corylea. 
C. rostrata and var. Mandshurica............sccse+ sesecees sensannete M. alni. 
ee SII ocesscnntabboseetersootveses a | 868 
SINE GE siivicdoncntcccdevsyeces nung eiverenrwennsenn sevetensneanet - 
INTE iciinn ccwonvendihideeaeoerinieninnaesenmprids ...M. umbilici. 
PR NOE... cccoccccscvosveceseoes sodtudnedeenereees seawanivetins E. cichoracearum. 


*Crambe Sewerzowi., see eee © ** Se) FO polygoni. 
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EE ees  F  - 

ee 

i SOR ccstntcisnes cccvecsveresionvesees sentinrentneccasspecqsesesees P. corylea. 

SEES a a ee snsietianaiateninial .....P. oxyacanthae. 

* ss TT 

C. Oxyacantha, rivularis, *sanguinea,..........ssscceseeseeeeseeeeet COrylea and P, oxya- 
canthae. 

C. spathulata, *subvillosa, tomentosa ...... doweiniinnditnmeiticion ....P. oxyacanthae. 

ee eC 

“ ET 
6 var. pyrifolia....... sniniiininniainihale sini sasiiphiiaaaiidieialits 6 and P. 

corylea. 

COAIS PRICIER cecscevcccccccscesccocesccscccccocsonessescecesccesccescette SUMED WON. SERED. 

C. *paludosa, parviflora .............0.. seeveseqem geneseonsvesees ...E. cichoracearum. 

A aE f . S 

*C. tectorum ......... yiethewiein eeieiianisoneaaie innpnensenmeesinsennediinlet me 

Crupina vulgaris......... ee St 

SERCUENS CREITUS vcciccesccceccrces inna sshiaaieeeageyenemnniiblindmtiiabbsas S. ** Castagnei.’’ 

> & sailed quanaineatinintaiinnniminie sinsiiliasadinan inainetonsivaiel E. polygoni. 

*Cucurbita maxima......... juniininereeiinte ee Se 

ee jomnppiiiiniienisbeae silpaliaiihie inn iitiieasin seseeesseeeels. CiChoracearum. 

- «4 sinianebnaalplied dicenaiateieh .....E. polygoni, 

asl eiee shanuube eS ly 


Cuphea viscosissima .............+ eeccvccecnccosesonsscceccess seseeeeel. POlygoni, 
SR CIR n veccccesccccvccescsgs ii iedillinttie te siehaapbiitawitinies E. taurica. 
Cynoglossum Morisoni, officinale, ...............ceeeeeeeees nenndinien E. cichoracearum. 
SCytisus PUFPUFEUS. .......00sccccccceees jameesaniines weheneiivennniue E. polygoni. 


RE CINE bi ccdesecccesccccesssessess sioieennininaiaiaies wasn E. graminis. 
oe eeeeeee eeeeeeeeereeeee eee eee dacinainineeeiatiaaa cichoracearum. 


% 46 a —_  #é$§- 


ee 


Daphne alpina......... oseaben bentasy. dasdeninbeniuenenmiet smvannese 

Daucus grandiflorus........ quneineanne saresenneeeinnninieestngneieenen 5 
PD, CRAMEIND i cciscossveees eonengngiae ninmonie a ST 
Delphinium Ajacis, *azureum, consolida, elatum, formosum, 

*grandiflorum, orientale, *Tiroliense, vestitum............... E. polygoni. 

PENG GIR cccesccrsce coscnsnmreseouasenenessocereeseonts E. graminis. 
Desmanthus brachylobus.................. snaeemeinmiens ihtapeabiniisiia ....E. polygoni. 
Desmodium Canadense.............. Se 

. sia oe PE TTR = 
D.tanescens, *cuspidatum,~paniculatum, sessilifolium........M. diffusa. 

*Diarthron vesiculosum.,........ seabtewwscedail comieahindeeedwes sccccccede, tQUriCa. 
NN — | 
Dimorphotheca pluvialis......... oT eS 

*Diospyros Virginiana..................6+ seewannineerenrerioniceapheil P. oxyacanthae. 

*Diplotaxis tenuifolia. .................. jaseenenmonn evenovesooscorsesoce E. polygoni. 

PRONG OED, on ccisscveves graces. ciessesavens covsenupnsscertusnss =) SN 
D. laciniatus......... spinhbnennvigdindrimtinneerensaiemimeennseneniiid S. humuli and 

E. polygoni. 


a ‘Mnithininghneedenbien yetentteeteen .5. humuli. 
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to 
1 
oe) 


al — jnmiawebetnennen ihetn Ganmtwenneneseees ——— ee Se. 
Doronicum Austriacum, *grandiflorum......... wimiimionges ++eeee5- humuli var. fuliginea, 

*Dorycnium herbaceum....... seeninienareeene petinenesss camendsumanectios E. taurica, 

Draba alpina var. glacialis, hirta...........ssscsesessseeseeeeeeeeeee» Dumuli var. fuliginea. 

PE: Me cssiandnccenseuvessnenscwense siete ion, wmianionen ++ seeeeeeek. POlygoni. 
DD SR vcvecscosscsssesveevccssocese posneee ssesesenproctes seeeeeseeeeeeds Humuli var. fuliginea, 
Dysodia *chrysanthemoides, *papposa ............ sabanerniennenda E. cichoracearum. 
Echinospermum *Lappula, *Redowskii, Virginicum.,........ ese ses 

*Echium Italicum............. pveevevence peoveseecose peevendueveneeese 1998 - 

Boe Ds Givndbiiibdscccsesnsccnsseceusenconpeseees eennepeonrenneageiat E. polygoni. 

ad os ial ocainniniua aeliiainnaiae sseeeeeets. Cichoracearum. 
EE ID i cincencesadcneneicenseeswaosenediocssnts seoccete SUUTECR. 

EE ena ciecuscassencnnnsecsoccsens pelea eairadcnane seansnnenen E. cichoracearum. 

SASSER DP .ccccvccecsccsess eteniattinimseiasnnsinenioicos dinneasattniad P. corylea, 

Sie NM Mihciicninwesnisereevecsessverskeveses sebquenibaneiasesesereseel E. polygoni. 

*Elymus condensatus................ MtePOsee “Gacnensasseneses scovcccoccclice SUTRMMMIS. 
aT fF 
Epilobium adenocaulon, alpinum, ...............ssseeeeeeeeeeeees ...5. humuli. 

I i erneatntrmngenstglenannainmainnanininienaiisiiiininitial S. ‘+ Castagnei.’ 

" - paieeasnbameiemes peeuibienessaneiinncinteennaniié .....eU, salicis. 

E. cephalostigma, coloratum, hirsutum, jucundum, montanum, 

palustre, parviflorum, parviflorum  roseum, pubesceas, 

I chasing stiniccnnnennenievecesassussovesesesseenesecoens ——e SY 5 

Pee I dctcnsiscececsesocneces dhiinmeeneiniinmennibuindeiit peannsivanl S. ** Castagnei.’’ 

od —- ieneenetnane jieapedupepeineaneneserinenneoisbens E. cichoracearum. 
PN ON ibs iccvscscsesoccoecesccseevsess einen sinsivenh S. humuli var. fuliginea. 

ad " PO) ‘aiaanteimmeeienweieetes satneme. ‘neesieneeninereonets E. polygoni. 

Erigeron acris, annuus. .............. pesenienueinseenen seeneenews «eee. humuli var. fuliginea. 

PE ins icicessevsvecscesesses ieenientiie eenermessianeinel ...E. cichoracearum. 

By I ianudnnmiennphesennes ieaewetanenes uesidintienebaee tina S. humuli var. fuliginea. 
E.*corymbosus, *divaricatus, elatus, *glabellus, macranthus, 

*strigosus....... jaeeanenes Sa RNNiane -weieniantiies pinitiainewnies E. cichoracearum. 
Eriogonum nudum............. Nicthihineeesr camer. seccccccccccsds CICROPRCERIUM. 
EXOGMA TOSCCRAUM......ccccescesvecssessocees ee = = =6=—hC 
RPE GUIITIIG. on cccccccscesscsncesssesestcese ee 
| Ts - 

Tile SOOO sccnsesecs-coscecoses stmeenendosesseose sipesueneessens seccccse dy. taurica. 

Erysimum *cheiranthoides, *odoratum.............seeseeeseeeeeeests» POlygoni. 
I cinitbttpcnanweentionmnsgveacendeimeiiainedeles sseccceeeeds COFylea. 
EBOMIS GD...c0cc0e cscessce prumwndindeeoewenes selves: soneues ee ..U. australis. 
IIIT, 0 on icenusintionnsenvenentnneonene poeneionnnsies M. alni. 
Nt TO FF lt 

ad Pe. >" geadtanels eliedtenacseeacieenesenereestebereseneees wsseek. Corylea, 

*E. verrucosus...... pinliwssoeseceetnacons rebuensen eaceopeedenunpnenssouson M. euonymi. 
Eupatorium ageratoides............ccccccscsscescsccscsssccssscesssseceds ? galeopsidis. 

Bie irik chtdnichshncdendanevesecsesen-an > KeenlpieaeEninn E. cichoracearum. 

5 “3 pdosesevesccoveceocossovesscccssessoccesesescesssocecoscos ** Cagtnwmel,”” 

E. perfoliatum, purpureum...............cceeeeceseeecceessssteeeeeeeeke, CiChoracearum. 
i © | 
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E. dulcis, helioscopia................... pueasecdesoeescssonscsosoonesss S. mors-uvae. 

E. hypericifolia....... sieesousvesesdeeseees stceereronneosene 1sewnaeebous M. euphorbiae. 

i i acaieinvvedsreevwecessones hhaniareniniamanneneneNbernetenaene E. taurica. 
INN. cbktitichaboninibeiedeiacemnenneenineinnootdienamneniiwie M. euphorbiae. 

E. palustris, Peplus, platyphyllos ....... pivenuipinensebiinn sahil eaiireite S, mors-uvae. - 
TMG desnncndsvisinsereess phinndnenamnenieininnieees inibbipnienpeamentnn M. euphorbiae. 

Te ONCR, PVR cccccccccscccecevess: seiieciimiliiaaiati tit actatetaeacal eacthaas S. mors-uvae. 

Euphrasia officinalis. ......... ....-scscssseees svenaemanidencntnpamnnns S. humuli var. fuliginea. 
TT TE 

Fagopyrum esculentum. ............c.seeeeeeees sais dehncenenanssenaiaaiat ....E, polygoni. 

Fagus *atropunicea, ferruginea,.,.........ccesecceeees esereennsseses M. alni. 

SND ticknnencernndnnnnnencnenen sipanadoeliaiialea lseeiaiattncienn P. corylea. 

F, sylvatica......... biaindnidenntuey <tedenenedsvas cennkebereorenesssenete m 
SNR: VENTED inn. cccesinesussnsevovecccones pietninicepe vaonnmabed ...E, polygoni, 
*Falcata comosa ............ peaneqeaces ioianeetes ncieenduaeivee soceseee se 

Fatoua pilosa, var. subcordata................ secccccccecccescccsseeey» MUMUII var. fuliginea. 
Festuca *arundinacea, elatior, *gigantea, *heterophylla...... E. graminis. 

Foeniculum vulgare......... prisccmiiesinieniinii tet eaiaialacapeaiiiaeapaienaigl E. taurica, 

NT SR iis inicnnniennsisnniusembioniicenimsdumdisitneinnnaudesid M. alni. 

| See salesideinatinn a pqicigiaiavestinl ae FN 

ODN sic waniiscace jain nanan sainivilie Le Fl 
=, iduteeeenatenenesens sepones innasenne oseccssccceeeseeeeeds HuMuli var, fuliginea. 


Fraxinus Americana, excelsior and var. diversifolia............P. corylea. 
F. longicuspis............. jnknanin nee hebdedweininnenns ctduasivinneciielal U. fraxini., 
F, Mandshurica, Ornus, *oxyphylla, pubescens, quadrangu- 
i: SSE, CE iniissnenscsdniestccsecenntosonenn sevessccced s CONFORM, 
Gaillardia aristata ............. pegncienatdiinain inioiaiiaii itnnee ...s..5. humuli var, fuliginea. 
a, OF Finsseennenpubideseaihareiasmenbubihiiieaadine E. cichoracearum. 


eeeereenereeeeeeee eeeeereeeeee ee eeeeeee see er ee e@eeeevee 


Galeopsis Tetrahit, versicolor....... sineeesaceinen ssnseceenuewrenneel E. galeopsidis. 
Galium Aparine............ Malkin duapedennnentipetnnennenianencante awseend E. cichoracearum. 
Je ¢ ee = SS 


eeeeeeeer eo eeeee eee eee er ee eeeeeeeeeeee eee . eee 


I i a alist eae ee ee ...E. cichoracearum. 


| d _ bds Ee Re ea E. polygoni. 


Se PUNINRL, PRPROUMROUIIR. «insdcceccesaseccccencsccececses scccccesescedin POlYGONI. 
SUN, cntdknbiiicenentvenvees pidininntinendsininedenaes veveseceeeeely. Cichoracearum. 
Gaylussacia reSiNOS@. ......ccc.ccccccccccccees tuilantiathinnmaden «eM. alni var. vaccinii. 
Geranium caespitosum, Carolinianum ........ sseneniionesosesvns ..5. humuli. 

*G. dissectum........ baie hdebeliiiatbnwacinet mb niaiinbitineinnelitdia S. ** Castagnei.”’ 

, " scnsnsieestaisiinoiialiaah E. polygoni. 


G. ibericum, incisum, maculatum ................ccccccccscscccccees S:. humulli. 
Semmens, PaO... a icscicissstndsnccseuceas stithaliiiatiiannnciie ..E, polygoni. 


ET RCN TT 
. humuli. 


> 


G. nepalense, palustre, *pratense.......... ini winiaibiinwee sevecsen-a 

G, *pratense, *pusillum *Pyrenaicum......... eponinee seveepesenest E. polygoni. 
Se UII iis iissswnkn nis siinindnansncicinnerengaiininassin sii smaneopate 

° a rn sisihelinaiaiiais Siialiaacedieeivvalsslainaae siden ..E. polygoni. 
SS EEL EE OE PE Tce ARATE TR ae 

” ” ic ccniitvesiinnioneiws Hesipimuaanee veseeeeets POlygoni. 


Gerardia grandiflora, quercifolia............ccecececeeceeeeeeess .....5. humuli var. fuliginea. 
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Geum album, Kokanicum, *macrophyllum, strictum............5. humuli. 
a CE eniiicxssccctises ce elnioea taba ctastiuihaebaieuncnneniit secccccccccsets POL OMI. 
al —— Nha * cichoracearum. 
I Uicticriiilipedendpciestadoavbeinniederevserensereensensaeeetl . humuli. 
Gilia aristella, heterophylla, linearis.................csessccceesceees ” 
CSUDEIREIES GIRRORERGS 60.0.0ccescccccvesccvscescccs pniennaiainiin oo. M. alni. 
CcEVOGTER PRGATICR, PRETVAER. .....00sccccccccvccsssosscocees pentane ...E. graminis. 
Glycyrrhiza lepidota ................. yinivmnnewews aibihetneneebene ....M. diffusa, 
Gnaphalium sylvaticum.......... ppepnekbeeuendspeniiaiandsinpsnarennetd E. cichoracearum. 
Re CII icenssscevivenvesonccssoncsses peapesonecse smeesnesees ne 
EL PONIES Cosncnccsccncesescsscevcceesnes wail sn nendgiil E, taurica. 
Gutierrezia Euthamiae................. iekiinmaen Sineninaneeiiiee E. cichoracearum. 
* ss ve pales eaiinien sibiaehea eae iidlaiadanniediaal E. polygoni. 
Gymnocladus sp ........... Seed seeReOsEwe SeeemEREHIENEESS aiomeneenie M. alni. 
Gypsophila Gmelini, ....... MkuninENta yéaesnbemniands <eineernenes veeeee ke. polygoni 
Haloxylon Ammodendron..,,............. aimubimeeetiannatenete E. taurica. 
Hamamelis Japonica ........ Waaiee vinsosusbsenneniuneton jueh conietnel .P. corylea. 
ee Pa naliinmiicoumnninknernowvees ssiiibiiaaatiaiadaaiaanwnonesimii P. biuncinata, 
4 ‘ ignminiewinsowens peeneiniininitiiiaaninaeNE wanidanen P. corylea. 
*Haplophyllum Sieversianum..................+6 yowenenenenen wanna E. taurica. 
Hedysarum Falconeri........ pen ialioniitindiiiens iehennete —- - 
Helenium autumnale................... peenaeess re soennnewnee weeeek. Cichoracearum. 
*Helianthella Parryi....... ‘neous earenbebnnani _—— sesccccceceocecces “ 
ee I cidcnreceyw covesssncovesiensestevescotess E. taurica. 
icnsidervenweses i hialinivie etree a a aE eT a S. humuli var. fuliginea. 
Helianthus annuus, *Californicus, and var. *Utahensis, doroni- 

coides, giganteus, *grosseserratus, Maximiliani, orgyalis, 

petiolaris, rigidus, strumosus, tuberosus, and var. sub- 

CRROSOEIG occ ccccccceccvsccveeccsces pipaaannneneientbenemerseies seseeee ke. Cichoracearum. 

Helichrysum arenarium, ..........ssceeeeseeees ecevcvcccvccccccoscceres re 
Heracleum asperum, “*flavescens, palmatum, Sibiricum, 
a Se ited snintermnmeiineaiid E. polygoni. 

PO as cartenresninie. wisdseensinabecwneboens te 

*Heuchera Americana.......... ieesneveente seopeEeteys ereeeenpentlaniin - 

OF CII. dos bee ese vec cence pewevewes setewweueewe or 

° a jel SadiesGheeneerCerwrmmeneverieve pareninorremitsanent S. ** Castagnei.’’ 
I Bos andivescdnddectepeveceveveprweesees senreudhaiiie veeeeeeeeds Humuli var. fuliginea, 
H. albiflorum, *boreale, *Canadense, *incisum, lycopsifolium, 

*murorum, prenanthoides,............. pooovocepucvenweese seseeeeeeedy. Cichoracearum. 
PE  cadtnibninnsveienrveewnrworvens nse pemnens syvecboseusevens S. ‘* Castagnei.’’ 
* se *vulgatum,......... paneenebooneneuptennpsesteaizes ...E. cichoracearum. 

Hippophaé rhamnoides......... .....sccsseesecceccees nenien sien P. corylea. 
PE SOCUS BRD sescncdthevscoccesees mnmentintiusenn ieiidbaieweie seseccceseeky. Qraminis. 
Hordeum *jubatum, *murinum, secalinum, vulgare...... secboos "7 
Hosackia parviflora...... ribemnedebuwn prevenssoowanvaesies seconnewen ..E. polygoni. 
Humulus Japonicus, Lupulus. .................seeeeeeeeeeeseeeeeeeee» Humiuli. 
Pees SAIN... .vncedicbens spundienandddneedvndsmeveinie ccccedcoccocesescssiiee CACROSRCEREUM. 
* i . aheeaeneeees sehiiabihaiiaincniainimainwetngs dididididilepuadienl P. corylea. 
Hydrophyllum enocitinditen... seneeauiien scvoontobacntdeuiyostniees 
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H. Canadense, capitatum, *macrophyllum, *occidentale, Vir- 


ETE ccrvdedcesdasiverevevescesezcceses eenseees enbesebentvereienseen E. cichoracearum. 
Bes. VUE ccssecvccesescocees etesees. oes hennnieeweineeseeeentn .»...5- humuli var. fuliginea. 
Hyoscyamus albus, niger............... sdiernteiitenhanveenvniidt .E. cichoracearum. 
NI irene tiengsmaiileundiiaubeniiesdeientmticnnsatidaaathiehinmmindtily E. polygoni. 
Hypericum atomarium, hirsutum.,..............cceeeeeeeees ececesese " 
BN iiicihncknieessiensebencaneennnee suestinis hannibal E. cichoracearum. 
H. montanum, perforatum, quadrangulum.....................00: E. polygoni. 
i EN ccntiuninichiemncniabitanadinbinindibiieemeimnemis hin ecole P. corylea and M. alni. 
I. *mollis, *verticillata......... peateninnsecieweens insist or S| 
ID SN cinintsihidbidsinsseneniabedbekitia -seutninainkbeneens S. ** Castagnei,’’ 
i IL III ieinciansianncnndinhenaiieninsidtinaniniedapand veeeeeeee» Humuli var. fuliginea, 
EE SR ilinitet Seuageliadiabaeineesuoineeenianentmuinanel E, cichoracearum. 
Se ssc ceiccccveccenessess mevetiesineeemmeerness paewnnnaebiia S. humuli var, fuliginea. 
I. *Helenium, hirta....... PRI eo eA Ol PRED RY See ENE SN TE seca as E. cichoracearum. 
Re Sc scsinivantaiernbisnanenuievevenssncnsacin hemniaiaebene — ..E. taurica, 
I, Oculus-Christi, salicina..... dieeiiiaiinleabinisnia sigishieetasigiiuewnbeiil ....- ks. cichoracearum. 
*]. salicina...... pnnbaNidinenarensteieeenneenaedmeanesbiedul E. polygoni, 
*Isatis tinctoria ....... nipdiedintstrnncniis iaiiaeani ndseuisnednetnnswecnarenes - 
ay PEORNG, P Hs ceeinevenscecevnesetecnerees sasevoweneds E. cichoracearum. 
Johrenia sp....... anenininenes yeesdbresthenvieasiene pidbaroreeenetnaunta E, polygoni. 
*Juglans sp....... diddianceiaieiensinas inion deniaemnannensnendmianl P. corylea. 
SINS. CII chi conenciiinneninieaneatnkeninennianienntencbinpeda M. alni., 
Kuhnia eupatorioides .............. ppainainnnneiinteruprinneaien E. cichoracearum. 
I WII, isiinicermnninoenndddidianeennsindiiet: eeincewkaiadiiia M. guarinonii. 
Lactuca brevirostris, *Floridana...................00- veeee eeeeeeeee» humuli var. fuliginea. 
ARNON iconiinuiindidininthdunanisredipbinaminneines inabentedammnneeneeieil E. cichoracearum. 
Po shinee tuneerenenneainasoene jnthnunnniupnnntile’ subimenationines E, polygoni. 
ee sesannniinginswnnens dittrtnanindeenninnnnts E. cichoracearum. 
SEO ee ee abnadunisspiniiesoupiuteiinns S. humuli var. fuliginea. 
ir Me nintistecakiecsnneeniiseseicandtiit Ten 
SE Te 
nD dinsaesensein snncnivunsinionewewssens Pes el 
Lagerstroemia Indica, ovalifolia ............ ... biieaneimnenns U. Australiana, 
Lamium album, *amplexicaule, galeobdolon, *intermedium, 
I I i i cincensscsincnes:sesnes pestveernts .seeeek, galeopsidis. 
NRE SI asidbintisncessccsssonvecssutusis eaideonielinnwen seseeseeel. Clchoracearum. 
PE oo aiicincnniivasdecssevennesentsonere snes seseeeseeely. Cichoracearum. 
oe ” Lidintiigibibinnhinasensins EE ty 
Lathyrus Aphaca, *montanus, *Nissolia...... ea -_ | 
SE TO 
. ” PR EN TT NET ee 
Panay TRINNY ‘sii iciniiritbininennbiiininesiedsniencabilammvidiinntoness .-»e M. alni. 


L. pisiformis, *polymorphus, polyphyllus, pratensis............E. polygoni. 
is IN, dain siarintinncvesewmeinscdine kdatenevenecsusiounbalaeniedeniebums aan 

L. tuberosus, uliginosus, venosus........... wisi ee 

ns: PD ics iin cDidlesiinias cles danagevesceencecsvaceateysnesesianendne .M. alni. 

Leontodon autummnalis ..........+00.ccscecsseeccecccescccsesescsoceeeseeys HUMUIi var, fuliginea. 


NR: CR icirtinhctirnnacatcncaniccvesscctstedst vetubedadhiniowkds E. galeopsidis. 
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E@apedess capitate, hirta, Striate........cccccccsccsecesesovevesscees M. diffusa. 

ab idhnekindininidistnniiniianampetinienimaniminanierseieeentes E. polygoni. 
eI hRietiiichcindesniipianbkucinibacmninieninieasimaiibeetlel M. diffusa. 
I cntccnacschemiiniidasiekoersineieundessennhuisiied M. alni. 

LS a a ee SNe E. polygoni. 

ire ilidicec hich ain dlcmasbaieteoahinsmmaddnibiieateeilinbnaiedees S. ‘* Castagnei,”’ 
ee  idineuitetiavintinssedcnsasiwecesasvtsoneres P. corylea and 

E. polygoni. 
IIa endetercheinnilnssecelainiibaistnieiid E. cichoracearum. 

* ie FO"? 10 aati sti arent oialiieibcaeiinamanaanemnaies E. polygoni. 

Pd IIIIIIL Shi dtib actin sienedinsedidenibinbndion dln seyesesineannendinanestuiibe E, cichoracearum. 

— EE ne ET Ee nee E. graminis. 
EN EE sineesnoeyermenion M. alni var lonicerae. 
i iictstiniiniitngdineunsenssennsciesvenenesses niepinieniimameaaes M. alni var, divaricata. 
Fee NEDA iiitinenentanancenisimincnsnnnnens sassienonnieianetinl M. alni var. lonicerae. 

PP! {i Rcidiaattatieintsiineiibbidnntnianniabciedemiiamoiimmdidl P. corylea. 
Ral Se ideciinipsveseescecsces Siteinkeniuadetewad eeene pebeneveseusecevaies M.alni and var. lonicerae. 
hea RR. FHIIN, .. 0c. ccccvscsoccoscescessososssecs M. alni. 
L. *hispida, implexa............. Ts FY is °° § 
L. involucrata...... RA Cnniinion eosnekeeemenerenetnauedennntsiesites M. alni. 
Se senetininekatmnnweniniatiungenttentieete M. alni var. lonicerae. 
L. oblongifolia, parviflora... ......cccccscsccssecceees aaeeeweninniin M. alni. 
ET ee M. alni, var. lonicerae. 
ee IN “UNDOING wsccccccsoccrcceceses sscsssssoonsesossess M. alni. 
I nie iiine atinang eunmmunoeioneanensenecnindenel M. alni var. lonicerae. 
L. Xylosteum............ sndanailintedhsennnencenuseveensenmmiatiehes P. corylea. 
Lophanthus anisatus .............. sake sernennenionsadesceoubnonnedsoes S. humuli var. fuliginea. 
Lotus *corniculatus, *major, Purshiana, .................seeeeeeees E. polygoni. 

I sii endl itinidinnnedinaneatinceseutbiannneetindentenees a 

Lupinus albus, *angustifolius, *argenteus, var. argophyllus, 
laxiflorus, luteus, parviflorus, perennis, sericeus,.............. ” 
Lychnis *alba, dioica, *sylvestris ...... sicidichaidaiiiaaliidiiatdeespiintaiibaien ” 
Lycium barbarum, Europaeum, *ovatum ........ ......seeee0e0ee M. Mougeotii. 
ns Si deta deeairnuuauindieninnaimeiebetagianiennietnieines L. ‘* Castagnei.’’ 

#1. Ruthenicum ........ ....... Mibihinibineivciunitial i vidsnesabeidadodon M. Mougeotii. 
Lycodesmia juncea.......... jesdindiintdeseetusensadieeieisaccnmservenadl E. cichoracearum. 

*Lycopersicum esculentum.,..............e0e00 itditticinnnanowsiiiniala E. polygoni. 
Ric iidnsunssnciccenpsvesses pialeatencveconeceeeseeseceeis - 
ae Ibe eli hinccencsuccutnibeiaebenseesevterimeeiiensios E. cichoracearum. 
ins cncnendpuahaliainndensthedaioieuiduhdete ” 

EE ee M. alni and var, vaccinili. 
IN tell ticks ccnnedalihiadansbidiesresesenssorssoeunens E. cichoracearum. 
Lythrum Salicaria...... nbemitrinstebeiemeeeratnanienediwenoaneneund E. polygoni. 

Madia glomerata ....... Wacuiies ae a vibnall deubuaiodite sidintianen E. cichoracearum. 
Magnolia *acuminata, *Fraseri, Kobus ...............sseeeeees ...P. corylea. 

PRED STITT oc cevococvencvcesecsveceseses soceenenee yatieiotensed E. polygoni. 
Marrubium vulgare ........ iemniin 1 eiinionaneseiuanan yrsbasiietiniis E. galeopsidis. 
Medicago falcata, lupulina, sativa................ winiion sebedbiionees E. polygoni. 


Melampyrum nemorosum, pratense, sylvaticum........... seeeeee- Dumuli var, fuliginea. 
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Melilotus alba, officinalis ........... sveduadebivenaseineseneeweoreenaee F. polygoni. 
Menispermum Canadense.......... sriatinn> eititinneenenewenaeen seoeee MM. alni. 

Memtha SQUALICA, ATVENEIS.....cccccccccrccccccesccscccsccces, cccceccccseds COCROCRCERTUM. 
Mercurialis perennis ...... ianneeetipeenensedantenesaesscopmmeeeiinnens P. corylea. 
Mertensia maritima, SiDITICa,,.. .........s000 ssccsccccssccceveveessoeky. CiChoracearum. 
Microseris aphantocarpha.,..........seeseeeseeeees scccccecccecescccseesds Humuli var. fuliginea. 
I COUR sedcinesindsvecsocseresccoeses setécatecnesssncsectnes E. cichoracearum. 
*Milium effusum ............... jtninbeneiantichinmiguaimbeammeias . E. graminis. 
is sicentinanemmarintiianed: deneiiernneentnniaana selena E. cichoracearum. 
Morina Persica....... eanbanbinneniathaenberbennmansin sainihiviaiowetintiia S. humuli. 

Morus alba.......... iinitlineutihsepeninkenidnen santa sietenaninaiteneittad P. corylea. 

NI cocdvniidiniiiniuitienaanenenming eneneones Os eS  " 
Myosotis *intermedia, *sparsiflora, *sylvatica.............++. .....E. cichoracearum. 
Myrrhis odorata. ...........++. pian esennnemenes seneneeh dein E. polygoni. 
Napaea dioica.............. hi subeeteeerinnensdnioniens erasinienannnnnmiiiins E. cichoracearum. 
PRIS ROCTONIOB. ..0ssc0ccsesesececessescccese pannel sninnininnneial P. corylea, 

Neillia opulifolia........ seamed seaaiaanion atninicseitinadiiad = 2 | 
Nemopanthus fascicularis........ccccccsseserscesssceces oes 

ERE PURINE Gicce. vecocessevscserecesosvecesescns seiainicsealiingiel E. taurica. 
Nicotiana Tabacum............... Speciation dsesiesntinabressemleiids .E. cichoracearum. 
NMR cieriuriilidisinn wide hidden venindaeen sipnaenectaininamiuatal P. corylea. 
SPURTE CURE i viinccaceccssessccovscsssscénesancssnsese .E. taurica. 


OEnothera albicaulis, biennis, *sinuata,..................0eeee00eL. polygon. 


*Olea Europaea...... satiaiidinms Sntmeiiinaitsataiietowatulidiaaiiattais ———— + 

PEON GRED: WHONIGI Dias cvcccchsdcseccenstccenmscvsosen pilbinnibadinsaseies E. polygoni. 

Ononis arvensis, *hircina, repens, spinosa ..... suadensests cececece a 

*Onopordon Acanthium....... jaliaietemeiiensciiaeili ere s. - 
*Onosma simplicissimum........ phmteniartientivintnetinceteereiitinns si 

Orobus lathyroides...............seese0 iisninnanciinnnmemapplalita E. polygoni. 

FS VNB ios iscccccsessccnsens sheconnennnsense scennsenens ..seeeeeU. macrospora, M. alni 


and P. corylea. 
Oxalis corniculata, var. stricta, Suksdorfii, *violacea ...........M. Russellii. 
ee Ss 


Paeonia obovata, officinalis, peregrina......... .....sceeeeeeees _e 
RS 65 i cicsnnoane concnedndiunsinieanens decsicniaaiaiel P. corylea. 
*Panicum sanguinale................. waaniial iniiihilnn debiiincnunbial E. graminis. 
Parietaria *debilis, *officinalis, Pennsylvanica....... jaaiaicinice ....E. cichoracearum. 
Parmentiera alata............. Lithia dthnsitninaniatellas paeivabaaniuleiitial P. corylea. 
eS SIDR cnininssininicanisunnindonenisiivedi poiinbiostinbeseibeli E. polygoni. 
Paulownia imperialis ..... isieummvesans sieiindtied pansewebewes ee 
Pwmbcwiaris clolbamGele.. 6c: ..ccsciccssvviscccesscccsesecvses FRAO S. humuli var. fuliginea, 
Ee a eT eRe a ES eT Oe oe sdaseiesécudenpeer ) aneeEE 
P. Groenlandica, lanceolata, pycnantha, resupinata............5. humuli var. fuliginea. 
I Pe en oom ae siaanesiia ...E. polygoni. 
TERT 
I TNE ss inscinssssescinpeiattineinninendpnienenniots S. ‘* Castagnei.”’ 
Peucedanum *Alsaticum, *Cervaria, Oreoselinum, sativum, 

terebinthaceum........ Gilantaepteieinmniline saedocnataitbide eineatihiies E. polygoni. 


Phacelia circinata, MenzieSii............scecsceccseesceseeescceeceeeel, Cichoracearum. 
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IN iicidnineninveneidcesccnivensesussemenceuncuasennis E. polygoni. 
ii tbinkdk dontdaivenenienionenenee seaiealihigsicaplieis ahaa ...M. diffusa. 
a i (a. Raliuedetnebbndinneeinsas eotdeneciseeenseneneens paeewnecnee KE. polygoni. 


Philadelphus Lewisii.............. Seanniinihiniaiaanininsieed sseseseets COrylea. 
Ee Mininnebennsnnune niente U. aceris, 
*Phleum pratense....... iemeinageineweien Msdennnesennoineeenel EK. graminis. 

PRO OTNNNS BRAMUTICRS 0. 0ccccccesesosvnessconcsssccosssonessees .E. polygoni. 

Phlomis Herba-venti............ elie laalieeeineiinarnianeatin ininieial E. taurica. 

7" OF. - Ngdepintianinbein iirserncaeubeeaseinennehedmiereriennaiel E. galeopsidis. 

Fx CIO crtsiiscinenss peenssees seinnieniesenee denrees hundcieesedentes E. cichoracearum. 
= TT. | sa teeinewinitoninepnneniaereienpninnsesteeneee .....E. taurica. 

SS HI itkinnessccreecuvassesniues Leite adaiinenienbinnntl E. cichoracearum. 
oe «8 a tenaniibin niin ini sconnanbecaadla S. humuli var. fuliginea. 
FN aitinssncciinntesaceoccesns ieaniandion nienemientenvenebd E. cichoracearum. 

P. longifolia.......... ekdiieinnanees salanaiaidlanaaigincitigiincianniapieraens veeeeeeeds humuli. 

PN inddecincddunwernernneteenivecscees sneneinineiin — .E, cichoracearum, 

ee Rc cncdniiccneicenensesecesesenccesscssvsens seeeseeeeee» Humuli var. fuliginea. 

I RIN iain cs iencccccrcncenescascscesesecsvevies E. polygoni. 

ns in casi ioain ds ikaeineanleniieuinnneeionniitate M. alni. 

Pictis hieracioides.........scccccces Sinibinnnindnepennineninnewnienel E. taurica. 
wees . ine ininweeiinreereeemte hineeenans pednineneamintien E. polygoni. 
I Rider entignaudvavadwscddasprecsions jiddennreeneensaeewonnies E. cichoracearum. . 

Beiter diiiiinidisindadnivisinanbdeisedenenretuedensnvencsenneiel E. polygoni. 

Pimpinella magna, Saxifraga..................6 Lien sehainwntiaan ninien ” 

I ceuiiidk oidbalihlaibiinbisteiaantnlianiintennedbadibeteendmnuinsins 


Plantago Bellardi, *Coronopus, Kamtschatica, Lagopus, lan- 











EE iibntivecesepasersensse jubebensowcens ptiensaienins _— panactnirene E. cichoracearum. 
P. lanceolata ...... pateniniibntiaessisivenidensees ideaduahetes veseeeeeeds Humuli var. fuliginea, 
P. major, and var. Asiatica,.......... jeter Tn S. 
a De i biiascantens iilchnichialaiieieoatcneb's eT 
Is allen scccveccccesccccedns CICHOFACEATUM, 
PE ectvctee sapniviotebainnese newer padeenenseaa veeeeeseeeeeeees Humuli var. fuliginea. 
sic ccacevecesesveces hetiaisiieneebianininiouniiae TPR a E. cichoracearum. 
Ita sicatialeinnhidihinadinnloninenncbibidilleniiexebbes M. alni. 
"  « rl: 4) seaweed foams sceictiitipaibatiaeniiina een 
Poa annua, Buckleyana, bulbosa, nemoralis, pratensis, 
| serotina, *Sinaica, tenuifolia, trivialis .................eeeseeeees E, graminis. 
Polygonum aviculare, dumetorum, lapathifolium, *Persicaria, 
ramosissimum and var. *prolificum ........... panies iemupewe E. polygoni. 
Populus alba, *angustifolia, balsamifera and var, candicans, 
ciliata, grandidentata, heterophylla, monilifera, nigra, 
pyramidalis, tremula, tremuloides, trichocarpa................U. salicis. 
niin scsvconintncoes destinies seniatibiadbieiie seseeeeeeek. polygoni. 
titan cnccenendanaies [ubdinbebksneeenesensebiioumienineeniabiiel S. humuli. 
i TE ET 
Pe I iicrncusasecanseecstes sibiwbsbecetin pemvnantiasininmesinasewads S. humuli. 
” ee Oe RTT TEs S = CC 
P. Comarum, fragarioides, glandulosa, palustris .................$. humulli. 


*Pp. Pennsylvanica., *eeeee eeereeeeee eee eee eeeeeeeereeeeer eae eeeeneeene tame. ee Castagnei.’’ 


























a 
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P. reptans pT ae ee Te en eS eeeeee S. humuli. 
| ’ 


ee OOO... cendaldiins sian aimeitlincs scmicaamis Pee a eee ate tet a E. cichoracearum. 


Poterium Canadense and var. medium, officinale, and var. car- 


N 


neum eet eer ene ewe ee ere eee eee Pee eee ee eee eee eee He hoe eeeeree settee eeeeee e* humull. 


*P, Sanguisorba......... intone $etaceenanns peapepvedbtoaners pechaiwniond S. ‘* Castagneli.”’ 

P. Sitchense (cult. ), tenuifolium and var. album...............5. humuli. 

PPPEMAMIES GIDR, .05500cssccccccssccesesscnncccccecosesesoscesescosscceccsts MUTED UNTy TURGR, 
erie OO ca aebadalaanldeihaaaianibse aia biuiennaniantinannnetit ....E. cichoracearum. 


P. *altissima, purpurea,................. ee fF  . SS 


P, purpurea eee eee eeeeeee CREE SEER ERE EEE EEE EEE EEE HEHEHE Oe E. cichoracearum. 


*¥ sé ; ° 


E. polygoni. 
Prunella vulgaris ............. sniakinteteninieateblion orn boasucees ..5. humuli var. fuliginea. 
» ” pabeceudieserssntsteepebebinleneiiantetses ...E. cichoracearum. 
Prunus Americana....... iene I ee LL 

. « si seanwinundtes Libba phaddeepievinkenniibens P. corylea. 


P. 


P. oxyacanthae var, 


— 


Armeniaca......... FS ee II ne FE ee ae eee ai 
tridactyla. 


PA Kcnikadiewsndbccdetaiuneieens ppileineeeiis wenibblibnlieinnitiasmiiniite P. oxyacanthae. 

oa tee , insignia sinned puiainbioe P. corylea. 

P, P. oxyacanthae. 

P, ». corylea and P. oxya- 


— 
~ 


a 


Besseyi eer eeeeeeer eee ee eeeeee eee eeeeeeeeeeee eereeee eeeneeee sere eeeeee er eeee 


os 


Cerasus eer eer ee @ we eee ee e888 e*enenereee eenreree eee epeeneee eeeeeeeeeeeeeneeeeeeeeeee I 
canthae. 


PE IN i iiicsdinipisinmrpecctensnnens itunetiuminiibiiadin pinninuesniiiien veeeeeP. Oxyacanthae. 
sintnindiquaiennenciuiigniniadauaiaialiaapningiiaie .....P. oxyacanthae var. 
tridactyla. 
Be SNNAen,, GOUINIOR, ccscissieccscsecossncdes pasieecsiaine pdeintiansenes P. oxyacanthae. 
TIN: DU Misnsd sncrevecnssccsneiednininieseseudetiiipipadanel P. oxyacanthae var. tri- 
dactyla. 
SN sudiicubvadsenauseadens hig aeirindi seit siavalesianaiatenntl veseeeeeU, prunastri. 
*P. Mahaleb............ sieenasée lindane aennenint ebeeaneenid oer P. ‘* Kunzei.”’ 
| rn pieilinaamnitnianenaitin seciicipibaiiiiiaaiieninsiantianiileai ..P. oxyacanthae var. tri- 
dactyla. 
*P. Pennsylvanica..... i sncininniaaetie punieoned sénkekeessmonbesteta P, oxyacanthae. 
|. eee itinwniueneeiet presenesinaswanninisensiittiintinis ...5. pannosa. 
=~ Vniiiniiedisonkmeaieanetaatilainnieeaédl P. oxyacanthae. 
Be NY cervoncdniiiestiains spdstinbepeees enc hennipeaiwicantinndeaitlineettee U. prunastri and P. oxy- 
acanthae. 
......P. oxyacanthae, 


a 


— 


~ 


~~ 


Pr. serotina.... eeeeeeeeeeeeeeeee e*,eeneneeere eereeeeeeee eseeeneeeeeree eseneeeeve 
Pe COCR ccc cen cscins sibesapilatibiciiabesunis ouemioal boieeaniepetainetiaioeniatiae P. oxyacanthae var. tri- 


‘ dactyla and U. pru- 
nastri. 


P. Virginiana ..... iniiainaiacs aesbibalinting nidbenhatannvnsianinindiainanddl P. oxyacanthae, 


Psoralea drupacea.......... de eT STO piinhadindinen hiikignminncagl E 
*P. tenuiflora........ ine sta speseccceeseenccseseescsecseeseescresensesersees E. polygoni. 

Pulmonaria mollis, officinalis............ sianinewaeis peeeahinkson ....&. cichoracearum. 
inediine seeeee lb. Corylea. 


. taurica. 


Pyrus amygdaliformis.,....... sbichinidipentiondesess pion 
PED cchsctnsennsttnite lesonigéuapedseeies piauneee paowant jusvavacessotaess S. humuli. 


Be PN vis ndctsdnnctocentconseesestiverascconescepeveowevesocerents P. oxyacanthae. 


” - sbnicmeiabdamnneviies P. oxyacanthae var, tri- 


dactyla, 
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a i aia ccna amem nee annnaenntieeiens P. corylea. 

P. *coronaria, Cydonia, Germanica......... peesunteeinnrnonneonts P. oxyacanthae. 

INI, ic cudeiitaungsiuiinieiindubiaeuncenis ndnnsicsiuauiagdl P. corylea. 

P. Malus....... Metdneindeeieetiatiitiaeneieinneeeeeiel P. leucotricha and 
P. oxyacanthae, 

Pe cbdiiicinenicsadsepiouresinajennnewesssvensseuswesstebaotenanoent P. leucotricha. 

RU icin icocinnsehnabannsenniees: seveinaneetniintin veennd P. corylea. 

I i rnictcnicccssecccnsescvenscovessonsossteatonsnnsscentess S. lanestris and E. trina. 

SY iiiligihanedbesdicndvonscumievesecenepnnedateuatsaternenmsenecusasass M. alni and var. extensa- 

© Re cg clierienipiebndeerneennaniesenmdenseesenesonsqumenedattessenreasies S. lanestris. 

Gi es cditespnconndadsecsunssnnonnmsententenunensseuneioncenvesseetens M. alni and var. calocla. 
dophora and P. corylea. 

Q. bicolor, and & macrocarpa, and & Michauxii, Catesbaei..M. alni. 

i is OR civcicusccscnscnncsensesosescouve ime,£,£i P. corylea. 

©. coccinea and var. tinctoria ........ pemoneniats sonssnenevensesqens M. alni and P. corylea. 

Ly SEs GOGIIER, ccccncesvccvescesvecccsccsscccss sesesesesnnecenenees M. alni. 

Sei ANE + iiladunsnmtincuveeunensedn<exepesnssccedésesonnenesecoseneseiids P. corylea and M. alni 
var, extensa. 

er 1 isipenecesieesenenetnees (tei nnenind M. alni and P. corylea. 

CS eee nscnintsdiedatneinNtdenaaeenieneseneneenl E. polygoni. 

NE ciduniehvnibibiianiecuinaeetsiion cmnmorereineesentsseninenisantenoneds P. corylea. 

RD < nnduccndbdedvcciaeodsvoneseninccnnsesnascioveseineserenesnents M. alni or var. extensa. 
©. imbricaria ....... Seenueneenes os tbdepudhich) piveatibelameinnesebeneniel M. alni. 

I itiidttcenvoeedrdias sinensens icine Niieminntnieneuenieiall P. corylea. 

Q. laurifolia ........ jndenensene eereennnninmnuitis dammnsinninven M. alni var. caloclado- 
phora. 

INDI. cccuaintinns covensiiensacesndditiiosecosvoresimnees M. alni. 

Dy GRRISBORII 6 oceccccceee cvcces wpewens nines innaniiiiintiniiinnal S. lanestris and P. cory- 
lea. 

INN” nish ialindsukdduninveneuperiniewseonmienniindpmernenvenneneinieel S. lanestris. 

So dicaseiveraseoes jedven titer wenutidhianinepininnininnani M. alni and vars. extensa 
and _ calocladophora 
and P. corylea. 

TIN a ci cei dle tlinpienecienilidev sentation on wenn M. alni. 

(). palustris ...... jidiidiectnnaneiea nadie pinindeniienens ~enmbctnie eee. M. alni var. extensa and 
P. corylea, 

I eal Stila datminne, indudachpaticgiaitiundien ites M. alni. 

* Pe, Ssh hs iaeleg perdu rccsiaienasiieibanioniaseitiippiaitinaietiaiihenenininaaiedial P. corylea. 

INN licisiniGhininainneedineeess scacivstbainadieiniies seeinanianceemend M. alni and S. lanestris. 

Oe Hianuiteininiae cabiihibenee idddlbcademeunstiaal P. corylea and M. alni. 

SI cnahaveisdcens fentahenecuue adeiineninnnius siensaveteedine .eseeseeeM. alni and var. extensa 
and P. corylea. 

7 Oe S. lanestris, 


Ranunculus abortivus, *aconitifolius, acris, arvensis, *Asiati- 
cus, bulbosus, Cymbalaria, Flammula,* lanuginosus, *Lin- 
gua, *macranthus, montanus, multifidus, Pennsylvanicus, 
repens, sardous, *sceleratus, *septentrionalis, trachycar- 
ERD nncvsuiccsheasaceunessuiabicsscecustess peodiivnonselenns isteseenocvere E. polygoni. 


Rhamnus alpina ee ef @P eee eee eeer eevee ee eaeeeeeneene eeeeeeeveeee seeeeee ee 2 corylea. 





i a 
“ 
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ID. nnintedise ccirasiniinatiinieadninnaiainid ames mpablbeiaiimebals M. alni. 

* Re: eesebaeninbigasensanmnsibinn tenes ‘onbgpanenene iniemancaiinitie M. alni var. divaricata. 
Rss vensnationtensonnen Uantemumetinsndinninie sencentoinns M. alni var. divaricata. 
Rhinanthus *angustifolius, *minor ...............cceeeeeeeeeeeeeees S. ‘* Castagnei.’’ 
Rhododendron sp............s00 Kieeesenninnened seas temdanabondendinn P. corylea. 
ial sindics wianitanenpbaiunieaensedieniapeiiandnseureneneetins M. alni. 

RS COMMNIA, GIARER, SLY PEIAR......0cccccccescscccpesceeeovossaes S. humulli. 
ND, CI isntiniadrdabinenienmiiienoesinensiial S. mors-uvae. 
SND sihnittnesciekitendonetiaiiepiaddimindsepetinetnviinaneie P. corylea. 
R. divaricatum var. irriguum, Floridanum...................0+0+: S. mors-uvae. 
SN sininiedibenininunantiastadenabiinninennttudeneeeninebela S. humulli. 

*% ©. >  paiglcipliibaaiiipipedgnhiemntaiiclrnaanaianemniie M. grossulariae. 
ie En, GIN nsstndiidinnienineddvidindidennsainneimeiaionn S. mors-uvae. 

R. Grossularia ......... sili aiieinveensiinnsimnlinaciineia einencunndewsel M. grossulariae and 
P. corylea. 

ne, TRGIINGG. .. ........ ssricudvsnescememaseeenabedoaeneiante S. mors-uvae. 

Be NN cnvnisininccnentnesaniincnkeninenssesaninniesniing P. corylea. 

Sie INI dicincusedecnccenandsinoninnerdiesemeninennnbihmidaiein S. mors-uvae. 

Ris MII, occcccciseccceses iiiniatebbeanpebinmnentamenneiinnntis M. grossulariae. 
Fes OCR, SERRRITE co ncesccssscensensescosecessensensiiivn S. mors-uvae. 

Tan ITI Lincisacinaabnaidvnstaincssessevanianineneneeenmenniilaas M. grossulariae. 
Bie SN sinticncieniania nnteenneinnndrennnnneansintisdiieinianenginnitl S. mors-uvae. 

R. sanguineum............... bieclinnbbedsqensetekitnneieniemenannadattthe M. grossulariae. 
Robinia *Pseudacacia, viscosa...........2eseeeees penteunomannenine ..E. polygoni. 

ES en ee eT e senesiavenessasnnniainabities S. pannosa. 
ie IN, cxccisninttebeihignsbcubenmuetvenémennmmecnunnmeitin S. humuli. 
ee POP icntisessntssadaneese Mie sinh nadieiwesnatiantcenncnmeunreiaiebts S. pannosa. 

Bile INN sitinissiid wiinntasind sdoundilansatnindicimenentein poevescesenseneeseess S. humuli. 
R. canina, centifolia, *cinnamomea, damascena, *dumetorum, 
*Eglanteria, Gallica, *glauca,........ hematenvneesons pectemengnens S. pannosa. 
R. lucida ..... a i ea cinctaleciialaecidisaitasientiin sciclesiniaicedidiaiabaiaaadin S. humuli. 
R. pomifera, *rubiginosa, tomentosa, villosa.................06:: S. pannosa. 
aN LOE aE = =—S lO 
Se: Ss nacitniinintinnioteiiiaveermenibiaeimniuatininnienbtinn - 

ie SMI” A iictileeniniivnaeinmnieniniiinynsenntnninbanabrienemnenidiins P. corylea. 

R. hispidus, odoratus, spectabilis, *strigosus, triflorus.........5. humuli. 
Pemmeckio iste, “oc Gemtnlis. ..<cccsscsvcsecescsscocccecpevecsecss E. cichoracearum. 
TI iisisirsccncuinineicmercintgrciiaineinensnsieinanatens E. polygoni. 
oe 2 Re eR ON ee TEE E. cichoracearum. 

Re SI. sine consudaedocnecseecaneiinesensedeonesssucsseren E. polygoni. 
Pt II oo cccssccbutprewscctcdedtnncedesereutewesoniad E. graminis. 

PE Ga cucndnncscivisiodvconanepesesavenscesssnonsosocevesssenes vensuenen P. corylea. 
i Die ehiaswitisdiebedssensscanieribebinonvatipeddtininneaenenevéneneal U. salicis. 

oe sg Ser en” Ror EO Cr ow ORE DN .....L. Schlechtendalii, 
S. *angustifolia, aurita, Caprea and var. pendula............... U. salicis. 
ely CAG, ciniaduistinasuildliepenieabinnvadbensresssnvenpapescoenppeesonees P. corylea. 


S. cinerea, cordata, daphnoides, discolor, flavescens and var. 
Scouleriana, *fragilis, *glauca, humilis, *incana, livida, 
*longifolia, nigra and var. falcata, nigricans, petiolaris, 
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purpurea, *pyrolaefolia, repens, sericea, Seringiana, 

SrORERER. UTEGMERMR, VIMRETIAIIS...0cccccccccccccccccccecccccccesces U. salicis, 
Ee ited teeta ee Schlechtendalii. 
*Salsola CAMESCENS ............ccccccece sisiaiaenamieniiae er icentantte kK. taurica. 


peeneenneinenainnies ee 
*Salvia glutinosa E. cichoracearum., 
ION « icccntitvincitensesiens Lea eee saconaiclania ititmnvennnn Sia 
weeeeeee M. grossulariae. 
’ ie i ania + Sneeuemesalaaunanininiiicien nineteen wooee M. alni, 


*S, nigra ener eee. eee eeree eee eeeeee ee eeoaeetreenee £8 ee eR eee eee ae corylea. 
>. SROCMNGTE GE VET. HUDSSCERS ... occcrcccssecesscescesooscesceves ...M. grossulariae. 


TERETE PRINS once ccocsccccccsscsessesess sescsccsccssessessesen» HUMUII var. fuliginea, 


PE ncndictincountecsdsensevexes potheneiiiiihadcunsiinananssiuie E. taurica, 


S. salicifolia .......... heidltananiibibiiindininlenssanbenielin iinnebaniued palin E, cichoracearum, 
Saxifraga cortusaefolia.................. ieenditameee innate seccccccseedes POLYOL. 
b 


Pe NN CUhidAtiecnaedonsueabesietsccussceuseiedneessuouises ee a 


nit hiccidbensiimisababentnedevesoende ehkweniekenianll ..5. humuli var. fuliginea. 
Scabiosa arvensis ...... seaitnineiia iebibenndien iinininbad sania " - 


- " Goimniionscinnmesmen isateeseines cana emninien .......E. polygoni. 

a eS a LSA I ee ae seinatacanmnennbainmeenili S. humuli. 

*S. integrifolia.............. ctidihiiciiiemeannadeldidl intial ineempanweenren ....5. ** Castagnei.”’ 
S. *stellata, *succisa, sylvatica......... wien sihaieinaingnnenstnaitl E. pelygoni. 
ER TR AT a Te “ 
icicle! uibuebekannwads ee 

I aiicinisinciinusieiaenes enews pecnesdeiiheataibioes “hae rcccccscccens §* Castagnes,”” 
S. *hirsuta, Hispanica, humilis ........... seaiiaiie secccevcccccececcoetiee CICROTACECRFUM. 

Pel TIONG cninnvnsdgposseesseceseces sien eenenens popasnensenpesonovessonse GN 
Scrophularia canina,............... LT FY i, Ff 
TNE TT RTT TIE seeeseeeeee le. Cichoracearum, U. Co- 

lumbiana. 

EO Ss # # —% 
Se TT - #87 


ee Te | i” 

i a - § 
REET ee Re ene sac ee i+ 

Te MIR, cnndintnbiiadntamadenteonersecssus Pe +S #5 
RR - 

Senecio Cacaliastrum, cordatus, Fuchsii...................s0ee6..5» humulijvar. fuliginea, 
IIS cnatiiinticnenedindtecenciensses peenaimitbiinon annie E. cichoracearum. 
a ei 
ins iieniiliainicaied Weinitnbindindintcendedddhieeumninsiweesune menial S. humuli var. fuliginea. 
FI innit Riiicncecthesiinhenienindineabilantinaih aan Nitikinerenssieniénnae a” 

S. MEMOFENSIS, SATFACENICUS.... .....eeecccesscccccceeccsceesscssseeeeed» Humuli var. fuliginea. 
I  iiniihinighsnnnensiddnienccannssagindawasiunsnns sescccoed. **Castagne,”’ 
EE ae OTT ee FS ¢ Se 


Be I iiidnicishntidicauinisnbiconscte 
* sé 


ET ere , eocccccccsesee. & Cichoracearum 


| 


see Te eS eee TEE eee ee ** Castagnei.’ 
S. ES ne en ee CLT ee RTE humuli Var. fuliginea. 
ie GI, ssnccksccove Ee LT TS PARE Ul 


* vi eeeetee et eevreeevr eee ee ee eevee eaneeeeee eeereeeeeee eevee eeeeeeer ere eee = * 66 Castagnei.’’ 
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*Sesbania sp........... pavatens Hbaks Linnea e ENT neennesaints wees, Cichoracearum., 
IE SII ons nimte cenninnnceminiincswnews — a + = 

*Sesleria caerulea............ceeceeee spihetiahinenndil ihainassionsnih euwiaiie~ebin ..E. graminis. 

Shepherdia argentea, Canadensis.............. ssishieaticcisiathvied veseeeee- Humuli. 

Siegesbeckia orientalis, ...........cecceesccccccccescees: cossssseeeseeee+ HuMuli var. fuliginea. 
*Silaus flavescens .............s00- ssieiaiilian eanintcen Oe ee i$=F 


*Silene noctiflora.........ccccccecces a noe ee eee TITY panne 66 


*Siler trilobum..... biceuinmmnies piviciginasniniaten sedeonanersseresbieieunadin ” 

Silphium terebinthinaceum,.......0...660sceeeeeeeeees sanbacanuen .....1. Cichoracearum. 
Sisymbrium *Alliaria, *officinale, Sophia. .... Matventerneeconwense E. polygoni. 

Sheen eroctum, FIMtiGOlIMaR. .......00rcccrsesessccesscscscesvcconscosceste POSP OE. 
*Smyrnium OluSatrum...... sesesesedsocess sevesvenbocesees saweseveces ose i 
Solanum Carolinense....... ........ seversorecewseuense scccecetccceccoeds CICROSRCERIUM. 
Solidago Canadensis, *Missouriensis, nana, *occidentalis, 

es MT sascncininsinnsatrreces senate tndtntavtalinieniibalacmaiies E. cichoracearum, 
Sonchus arvensis....... pecceeetsaneeessscooe seneeepenenteniennsscesncne , - 
a, @ MO stakes neq ueerecmewscensesvessonddeodrersniiies bein ....E, polygoni. 

S. asper, Olervaceus. ....0000 see. sesescoceses so sceuess pevevcerovesenseses E. cichoracearum. 
*Spartium junceum.......... Celmentoons yeruniewewesiin niiedindeh teed E. polygoni. 
Spiraea Aruncus....... yepeeene peeeserduepriveonsinn ee evenee weoceseeuees S. humulli. 
betulifolia......... ianennaiionann vomenenes prseasaeeveminidgeees .......P. oxyacanthae. 
Camtschatica........... pineianenancie Te 
I icccineitemiam Ea ee 
SP iasiccscincscchocennssncanbcessenenvesonerenqeencepsonsasbbonnt P. oxyacanthae 

| var. tridactyla. 

5 Fis cicnnstancsccsevessevepvetts cdboverseseseciaateessns os .e.-9. ** Castagnel.’ 


salicifolia .......... *eeneree Se PE ER Ie POTN TSA oxyacanthae. 


Dn 


* 


? 


* 
NL. 


# < Thunbergii .........00.0. sneinntadwiediiisiaae showiia ..5. humuli. 


) 
4 
. 


tomertosa....... didsendedernreneeinannessemnninsiseeieiinneetunets P. oxyacanthae. 
Ulmaria. eeeeepeeneeeeeeeeeeerreeeeeee eee ee eee eeveeeveeeeen eee eereeeeeeeeeeeere E. polygoni and 
S. humuli. 


’f) 
i 


Stachys alpina, aspera and vars. *glabra and Japonica, ciliata 
and var. pubens, *cordata, Germanica, melissaefolia, palus- 
WEP civwcsses savedbitewentiene sentute sbaveenscunsedewdosscindes seseeeeeekt. galeopsidis. 
Fe IE iis: sdasvbevaes dan tecpenreveteusisenss tind sowdobedenvetevown, ..E. cichoracearum. 
ee MOON ichcinicaiovendss cantons sersestennenquessibiadeasetmnnnus E. galeopsidis. 
Statice Gmelini, Limonium ........ ssNNeKteECeNNEST’ yerwewwenins E. polygoni. 
Stevia sp...... ieigbesciioioins jitennewankenceneepenseinesenpnduinersseiumiids E. cichoracearum. 
Symphoricarpos occidentalis, orbiculatus, racemosus and var. 
ND isi saccdsunscoresvcececoress ounce eqadedineraniuninnencnass M. diffusa. 
Symphytum officinale .................... dencetennnienet euvescosaesins E. cichoracearum. 
, 9 m ished bas derensconsncsscsivese ...E. polygoni. 
S. tuberosum....... jeucdevesapéues Siliginbonumeunnes sievsbbeeuyn weseeeee Ee. Clchoracearum. 
Syringa Amurensis var. Japonica, *Persica, vulgaris....... seoee M. alni. 
WU WU O. cicidscscicevsse pevneanssuesee Rone shbonkimeaburannciion .....M. alni var. lonicerae. 
. ” jinn ica a bdb Es Mike bonbenddcnscscasdssndssasbiseadiens ..P. corylea. 
Tanacetum vulgare ............cseeseeeees didenvnsenissteddodaiweused ...E. cichoracearum and 
P. corylea. 


ON i oak kiss cuties cccddeusedensdackeucetres 
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Be E di cictsitealswittircuditehenmitis iaciansions seteceecececeeseseeseeeeeess HUMUli var. fuliginea, 
- " isitinneneesreenenedte inaninine eesweseneceqoesososecevess ...eeeE. cichoracearum. 
I Pains cisisecwnisdcnsvistesiss vs eT = | 
= 7 meveuigvenenneenin aaeENwese peescccccccccccetes CICROSACERFUM. 
I  S hl fuliginea, 
IR sirctencseriecsccescdesseccaonsessserasserenvens ...E. galeopsidis, 
' * ia eS  oMminantees ipniinaannianeeet scvccccccsovecsccesdes CICHOFACESFUM. 
| TD. CRABIROEEYS. 6500000005 siden ties nalaioinniaeneie acaricides pennnbnncind E. taurica. 
as INNES SSN ENAd eeRiINIIOND Hiden NesnreeNeeneteesent E. cichoracearum. 
ad “ nian edema vnnnnten senaddveunens seudeetee senenedennes E. polygoni, 
i ttdcctinnnntceneedstsesnsnunnserevsersostunvensnees S. humuli var, fuliginea. 
T. *angustifolium, aquilegiifolium, Cornuti, flavum, minus 
) and var. elatum, simplex...... sebeeee sanese ponwenesoneeyséousescetin URIS. 
, Ps BIE Sricdsincsconneese paberinaissondnans ieneniceansene ees we 
s *Thelesperma filifolium................ccesescsecseees sriarnsnendeabiiin se 
Thermopsis montana ...............66. sedi enidunnienees seeeseeeeeky. POlygoni. 
‘Be Thesium *bavarum, *ebracteatum..............00..cscesseccsccccees " 
; fi, eee peensocess Joneenneernsoresesese E. taurica. 
I IIIND inninsieursaeneneesseceseséceovane i: alesse lemabsiitain een E. polygoni. 
Thymelaea sp......... 000 ssenavensecses {NeeNsedensieneberees pewaeusts FE. taurica. 
ee Be Riicsccecccesccccescces Veneienyiennninee a ae 
a cdicidiesanadbeccetnceneesovescoessenseensesesss jemueya E. polygoni. 
T. porrifolius, pratensis.........ccocccccscccess suasenoe rennene peaueuces E. cichoracearum. 
Mi icctmannesvasevessesces yeapeuensrpenssnsteniens penusedeanetns S. ‘* Castagnei.’’ 
T. *agrarium, alpestre, arvense, filiforme, hybridum, incarna- 
i tum, involucratum, longipes, Lupinaster, medium, *minus, 
*monanthum, montanum, moranthum, pauciflorum, pra- 
” tense, procumbens, *repens, rubens...................sseeeeeeeeek. POlygoni, 
PERIGEE DDD cvccccccccseececes pachiteipennsaspersnesnsess napintas veeeeeee Le. CiChoracearum. 
T. Cretica, Foenum-graecum................. LT  - 
Triticum sativum, Spelta, vulgare....................ceee00s weeeeeee EE. graminis. 
Trolhus Europaeus....... a  - % 
Troximon glaucuni, *officinalis............ hinieiphnnneitiitee veeeeeeee» Hhumuli var. fuliginea. 
ee indicidniiinbinidinicntakeincinetncmmntesenviwens (immu Ce, 
Ulmus alata....... Fa ne oN einen secnscaieceecessos MRCROGpOM and £, 
corylea. 
Pi PD cis cieninwnessnoaradinneinsveessecs domeneions inmenonenss ...M. macrospora, P. cory- 
lea, and M. alni, 
U. campestris ............ she mniinds penorvasenesennes ssccscccsccscesseed. Clandestina and P- 
corylea. 
ee niensneininRbeewinventieieenieaeins anew U. macrospora. 
# | U. montana.......... inederenaeewnes a lL 
corylea, 
PEE ED oo cccccsccnve peseederidenes ee 
U. cannabina, dioica, *urens ........ccscccesccssscssseceesceseescsorels. POlygoni. 
; WME Campanas... ..ccoccorsvecvesseccocccsscnsseesescosooccccscstits GME VRE. VacCinil. 
EE NT a er 
V. Mimtermedium, Myrtillus. ..........cccccccccscsccscssccccosccseccseks OVacanthac. 
’ V. Myrtillus vars. macrophyllum and *microphyllum, Penn- 


sylvanicum EN a en ee EN EMRE EN TO | alni var. vacciniil. 
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V. stamineum........ phncanninesenscaennineebineiieuneete pavenpiniaes P. corylea. 
Fe CE ses cnevsccvesees sink inaeenemewannuumenacdiannedl seseseoeed Oxyacanthae, 
iy Wiis iiantinanevienesenteenieninines enninewenneatiann punnil ...M. alni var. vaccinii. 
ND GIG ies cctncescssorsereesenesecececneeessssesss pinssionnees E. polygoni. 
V. officinalis ..... pehnelndicssindidenianin satin siaciiiienabiaaiiinecsintads weeeeeee ke. Cichoracearum. 
* “ arhineninnia easnieaiiniiaiiadeiatimnnaiteanannenieniitedaaiiaadiean ...E. polygoni. 
Valerianella inatate, *rimosa,........ eulenneio jniatenianedinavve E. polygoni. 
Verbascum Blattaria.............. peaesee HaRNisneeneNNeEien ——- = 
V. nigrum.,...... an susie seine eine Ls -  — * 
Be Pe iaiictstne vepeniniannisvenviieninnias riionennnqnennnl anes E. taurica. 
- | ene censcnntinhieaneinns serednitini gana eemnenenaiiaanienliit E. polygoni. 
¢ Ppulverulemtum. ......cccccccccsssscccssescccccccces dee CICROPRCORIUM. 
I sataacsccsesitcimenscnenianininses a ~  § 
V. *thapsiforme, *Thapsus.............. aa Te EE ee E. cichoracearum. 
iy WE iincnduiistninnicsittinniinenmnieweasaiviedn pateienese sebeentciniti E. polygoni. 
WOO Dice cecesccnennes snneeinmans piapeanetinn send Geonninensehiaintiéin S. humuli var. fuliginea. 
V. angustifolia, Aubletia, *bracteata, hastata ....................E. cichoracearum. 
V. hybrida........ ial ene ahienh peoecenes anenbasesesees secccccceeee MM. ferruginea. 
V. laevis, *officinalis, stricta, urticifolia ................0.006- ...... cichoracearum, 
Fr <: iiss cndnnsnsnintantecoossncrndconsaieetabtoniavetennensesisas E. galeopsidis. 
* — odateperesanes pedenbeabede.eonene preyeabeewene sedovenesseneons E. polygoni. 
Verbesina *encelioides, ‘occidentalis biveditibansibaiepaeunianiien E. cichoracearum. 
Vernonia Baldwini, fasciculata, Noveboracensis ..............06. si 
*V. Noveboracensis............0sese00. ersawuseedon ies en oeneniemdiie S. humuli var. fuliginea. 
WOOD FORTIER) SRUCNIN, ccccosceviscscccccvesetcnsdsecoen senesndne " sy 
Es: DORI vessscesscevien dinannentinene debian prwaddadienanedenmne E. polygoni. 
V. Virginica....... njsiaa acliiiilimaaisaladinaiiaainnainncmiiila veseseeeeeeee» Humuli var, fuliginea. 
Viburnum acerifolium, dentatum, Lantana, Lentago, Opulus, 
prunifolium, pubescens, *Tinus.......... saihuninsintiretonsenene M. alni. 
PPM MDs cqrasesiivindes nines ee dineienineiasmntie ennmasnwiniens .M. diffusa, 
V. Americana and var. linearis..............+.. hemes veeeeseeee Ml. almi and var. ludens. 
V. *Americana and var. *ludens.................. ecccccccesccees ...E, polygoni. 
V. Americana var. truncata....... sian PT} SS 
V. cassubica......... (eoRineiiniaian terns es FS 
V. *cassubica, Cracca, *Faba, *gemella, *hirsuta, oroboides, 
pallida, *sativa, sepium, sylvatica......... ML ——- - © 
Fe Mi vcccascciccensinniors pennies nieuwtbien Pesncnwietnesmaniuel M. Baumleri. 
V. tenuifolia.......... einai sik iaielaaiiiap ibaa siaane we. taurica. 
CED dintucsionnnsinens peddunssavencnspeduepeperternesssiensedeieees E. polygoni. 
*Vincetoxicum officinale. ...............seeeees Saku saleiiiadaieie - ? 
Viola Canadensis, canina var. sylvestris....... ntenesesinns seseseeeed» Humull. 
ig Cs dicks censxndsitindennanntnesensneseteons pieenitiiaaniivts ....5. humuli var. fuliginea. 


Vitis *aestivalis, *Californica, *cordifolia, flexuosa, hederacea, 
Labrusca and var, Catawba ...... ee vivtiinebununia daiewienmake U. necator. 
op FR A COT EEE sy 
V. *riparia, *rupestris, vinifera ............cccccccse-cosccccsesessces + MECALOF. 


*Y vinifera eeeeeeeee eee eeeeeeeeeeeeeeeeeeneee PO ER EE ee s¢ Castagnei.”’ 
Xanthium Canadense ...............65 ee eo 4 


and E. cichoracearum. 
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X. Italicum, macrocarpum, spinosum, strumarium........... ....5, humuli var. fuliginea., 





X. strumarium “. cichoracearum. 
Xanthoxylum Americanum , rebeonsbonoeeeees . corylea. 


Zelkova acuminata.............. ’. Clintontt and M. 
alni. 


ene regs ea omer” Hele ..E. taurica. 
































ERRATA. 


Page 8, line 21, for ‘‘ a basal,’’ read ‘‘ an apical.”’ 


s 
’ 


’ read ‘* subsequently.’ 


Page 8, line 22, for ‘‘in the first place,’ 

Page 8, line 7 from bottom, insert comma after ‘‘ shape,’’ and for ‘‘ occurs ’’ read 
‘occur.”’ 

Page 10, line 6, insert comma after ‘‘ conidiophores,’’ 


> read ** Columbiana.’’ 


Page 23, lines 17, 18, for ** Coumdiana’ 
by J» i? ’ 
Page 27, line §, insert comma after ‘‘interest’’; line 18, insert comma after 


’ and delete comma at end of line; line 25, for ‘*Ott’s’’ read ‘*Otth’s”’ ; 


‘* notes,’ 
line 36, for ** Prof. A. Macacsy Diete’’ read ‘* Prof. A. Magacsy Dietz.’’ 

Page 31, lines 9, I1, 12, for ‘* fenicellata’’ read ** penicil/ata’’ ; line 16, for 
‘«FEnun’’ read ** Fenn.”’ 

Page 32, line 31, read comma after ‘* species.’’ . 

Page 33, line 20, insert comma after ‘‘ distinct,’’ and ‘‘ of’’ after ‘‘ most.’’ 

Page 34, line 2 from bottom, for ** periitheciis’’ read ‘‘ peritheciis,”’ 

Page 36, line 18, for ‘*‘ Win.’’ read ‘* Wint.’’; line 22, for ‘*‘Ouden.’’ read 


‘‘OQudem.’’ ; line 31, for ‘* Brit.’’ read ** Bri.’’ 


Page 38, line 6, insert comma after ‘* been.’’ 


’” read ** Roumeg.’’ 


Page 458, line 5, for ‘*‘ Roumig 
Page 49, line 4 from bottom, for ‘* Ontaria’’ read ‘* Ontario.’’ 
Page 50, line 8 from bottom, insert ‘* Sacc.”’ before ‘‘ Syll. Fung.” 
Page 52, line 9, for ‘* Hortm.”’ read ‘* Hartm.’’ 

read ** Cacaliastrum.’’ 


b 


Page 53, line 3, for ‘* Cacatiastrum’ 

Page 54, line 8, read comma after *‘ species’’ ; line 9 from bottom, delete comma 
after ‘* measure’’; line 6 from bottom, insert comma after ‘* indicated,’’ and carry 
parenthesis to end of seatence. 

Page 55, line 2, for ** largely’’ read ‘* larger.’’ 

Page 56, line 14, for ‘* fulginea’’ read ‘‘ fuliginea’’; line 10 from bottom, for 
‘So”’ read *‘ of.’’ 

Page 57, line 12 from bottom, for ‘‘ aber’’ read ‘‘iiber’’ and for ‘‘ art’’ read 
oS eae,.”” 

Page 61, line Ig, for ‘* Verwandlschaft’’ read ‘* Verwandtschaft’’; line 7 from 
bottom, for ‘* Auschauung”’ read ‘‘ Anschauung’’; line 5 from bottom, for ‘‘ auftren ’’ 
read ‘‘ auftreten.”’ 

Page 62, line 3, for ‘shown on a house plant’’ read ‘‘sown on a host-plant”’ ; 


9? 


Page 63, line 18, for ‘‘ imperfect’’ read ‘‘ infected.’’ 


Page 68, line 7, for ‘‘ weil” read ‘‘ weit’’ ; line 15, for ‘* nich’ 


9 


’ 


read ‘* nicht”’ ; 


line 21, insert ‘‘ from”’ after ‘‘ suffer.’ 


Page 71, line 16 from bottom, for ‘‘ Treub. 


’ 


‘read ‘* Trent.’’ 


Page 79, line 15 from bottom, for ‘‘ unattached’’ read ‘* unattacked.”’ 
Page 84, line 18 from bottom, for ‘‘on &. sa/icts’’ read ** of,”’ ete. 
Page 87, line 13, for ** Oestergren ’’ read ‘* Vestergren,”’ 

Page 95, line 4 from bottom, for ‘‘ Erw.’’ read ‘* Env.’ 
Page 97, line 15, for ‘* Le’ 


? 


read ‘* Se.’”’ 
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103, line 25, for ** probably ’’ read ‘*‘ possibly.’’ 


» 


103, line 28, for ‘* attached’’ read ‘** attacked.’’ 


103, line 30, delete comma at end of line. 


103, line 31, for ‘*or’’ 


read ‘* of,’’ 


108, line 20, for ‘*‘ or’ read .** on.’’ 


109, line for ‘** forms 


> read * form.’ 


, 


I , 
3» 
109, line 25, for ‘* perisistent’’ read ‘* persistent.” 


117, line 1, delete comma after ‘‘ Uncznu/a’* and insert comma after ‘ pri- 


’ 


117, line 18, for ** grisecenti ’ 


read ‘‘ grisescenti.’ 


’ 


117, line 24, delete comma after ‘*‘ gradatim.’’ 


120, line 18, for ‘* equally ’’ read ‘* equalling.”’ 


121, line 3 from bottom, for * £. 


122, line 4, insert ‘* examined ’’ 


123, line 16, insert comma after ‘* branches.’ 
123, line 18, insert ‘‘ with’’ after ‘‘ apex.’ 


125, line 20, for ** or”’ 
127, line 23, for **&”’ 
128, line 24, insert ‘‘ to’ 


b 


communis’ read **£. polygont.’’ 
after ‘* specimens. ”’ 


? 


? 


read ‘* of.’’ 
read ‘*G,’’ 
after ‘* related.’’ 


135, line 8, replace semicolon after ‘‘J/icrosphaera’’ by comma. 


136, line 12 from bottom, for ‘‘ indefinite’’ read ‘‘ in definite.’ 
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138, line 3 from bottom, for ‘‘ fairly’’ read ‘* faintly.’’ 


139, line 10, insert ‘** form ”’ 


141, line 4, after ‘* species 


after ‘* another.’’ 
** read *‘* and observes of the plant.”’ 


141, line 11, for ‘‘ tips fill’’ read ‘tip fills.’’ 
143, line 4 from bottom, for ‘*‘ Weerl’’ read ‘‘ Neerl.’’ 


148, line 6, for ‘* exc/usa’’ read 


** exlensa. 


148, line II, insert comma after ‘* a/n7.”’ 
150, line 10 from bottom, for ‘* Z.’’ read ** V’.”’ 
152, line 14, delete comma after ‘‘ diameter.”’ 


153, after line 8, insert synonymy and description of var. ca/ocladophora 


(Atkins. ) given at page 153, last three lines, and page 154, lines I-10. 
Page 158, line 9, delete comma after ** half.’’ 


Page 160, line 2 from bottom, for ‘‘ uses’’ read ‘* use.’’ 


Page 162, line 24, for ‘‘ possess’’ read ‘* possesses.’’ 


Page 162, lines 29-30, for ‘* necessay’’ read ‘‘ necessary.’’ 


Page 


Page 166, line 10, for ‘‘ sightly 


164, last line, for ‘* lips ”’ 
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read ‘* tips.’ 


’ 


read * slightly.’’ 


Page 168, line 9 from bottom, for ‘* 3-2’’ read ** 3-5.”’ 
Page 170, line 5, for ‘‘ seil’’ read ‘* seit ’’; line 7, for ‘‘ aufangs’’ read ‘‘ anfangs’’; 


line 17, for ‘‘un’’ read ‘*im’ 


, 


; line 18, for ‘‘ weinger’’ read ‘*‘ weniger ’’; line 20, 


for, “*P. Badumleri’’ read ‘‘M. Baéumileri.’’ 


Page 171, line 6 from bottom, for ‘‘ is’ 


Page 


’9 


172, line 8, for “* AMZéumleri 


‘* Marchica,”’ 
Page 179, line 11, for ‘‘ glycyphyllosus’’ read * glycyphyllos’’; line 24, for 


** yezoetists 


9? ’ 


read ‘* yezoensts.’ 


’ 


read ‘* ist.’’ 
and ** Barchica’’ read ‘* Baéumleri’’ and 


Page 180, line 14, for ‘* Messolia’’ read ‘‘ Nissolia.”’ 


Page 181, line 7, for ‘* Sse/te’’ read ‘* Sese/i.”’ 
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Page 187, line 3, for ‘‘ of’’ read ‘‘on’”’; line 5, delete comma after ‘‘ vernalis.”’ 
Page 192, line 21, insert ‘*‘ which’’ after ‘‘ spores.’’ 

Page 195, line 7, for ‘‘knantiae’’ read ‘* knautiae.’’ 

Page 204, line 10 from bottom, for ‘* Passinini’’ read ‘* Passerini.’’ 

Page 215, last line, for ‘‘Zrzsyphe’’ read ‘*Erysiphe.’’ 

Page 217, line 5, for ‘‘ Carinthe”’ read ‘‘ Cerinthe’’; line 8, for ** Dorycinum”? 


’9 


read ** Dorycnium.”’ 

Page 225, line 7, for ‘‘ ordiculatus’’ read ‘‘ orbicularis.’’ 

Page 233. line 2, insert ‘‘ the’’ before ‘*Phyl/actinia.’’ 

Page 234, line 6 from bottom, insert comma after ‘‘ outgrowths.”’ 

Page 235, line 5, delete ‘‘ again.’’ 

Page 236, line 15, for ‘‘ soul’’ read ‘*‘ sont’’; line 7 from bottom, insert period 
after ‘‘ A.”’ 

Page 237, line II, for ‘* radiens’’ read ‘‘ radians’’; line 7 from bottom for 
‘‘dout’’ read ‘* dont.”’ 

Page 244, no. 77, for ‘‘Calmeiro’’ read ‘* Colmeiro.”’ 

Page 240, no. 106, for ** Hayl’’ read ** Haye’’; no. 111, for ‘* Mycelogensi ”’ 
read ‘* Mycetogenesi’’; no. 125, delete * Part 3.”’ 

Page 248, no. 160, for ‘* Sphraeo-’’ read ** Sphaero-.’? 

Page 250, last line, for ‘*1858,’’ read ‘* 1851.”’ 

Page 251, no. 222, for ‘* 17—,’’ read ‘* 1769.”’ 

Page 252, no. 237, for ‘* Malphigia’’ read ‘* Malpighia.’’ 

Page 256, no. 321, for ‘* Shumacher’’ read ‘* Schumacher.’’ 

Page 258, no. 369, for ‘* Nauv.’’ read “ Nouv.’ 

Page 259, no. 384, for ‘‘ Wetteranisch.’’ read ‘‘ Wetterauisch.”’ 

Page 262, line 11 from bottom, for ‘‘ hausterium’’ read ‘‘ haustorium.”’ 

Page 264, line 1, for ‘‘ op/hantha’’ read ‘*‘ lophantha.”’ 

Page 266, line 20, for ‘* cor/eay’’ read ‘‘ corylea.’’ 

Page 272, last line, insert ‘* see page 112,” 


9 


Note.—The numbers occurring in the geographical distribution, and following cer- 
tain host-plants, refer to published records, which will be found in the works of au- 
thors quoted under the respective number in the Bibliography; in all other cases, the 
occurrence of the species on the host-plants given, and its geographical distribution, 
have been personally verified. 
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(Synonyms in Roman ; adopted specific and varietal names in Italics, ) 


Albigo calendulae, 51 Alphitomorpha horridula, 195 





dralae, 51 
epilobii, 47 
fugax, 47 
humult, 47 
lanestris, 74 
leucotricha, 40 
mors-uvae, 70 
Niesslil, 47 
pannosa, 66 
phytoptophila, 76 
pruinosa, 47 
tomentosa, 7I 


Alphitomorpha adunca var. amentacearum, 


SI 
var. popull, SI 
var. prunastri, 95 
var. rosacearum, 95 
var, ulmorum, 97 
alni, 129 
aphanis, 46 
artemisiae, 194 
astragali, 127 
ballotae, 205 
bardanae, 194 
bicornis, 90 
Brayana, 36 
circumfusa, 194 
clandestina var. alchemillae, 46 
var. oxyacanthae, 30 
comata, 125 
communis, 174, 195 
var. cichoracearum, 194 
var. graminearum, 209 
var. labiatarum, 205 
var. personatarum, 50 
corni, 213 
cynoglossi, 194 
depressa, 194 
divaricata, 146 
var. lonicerae, 142 
epigaea, 237 
epilobii, 46 
epixylon, 237 
euonymi, 125 
ferruginea, 46 
fuliginea, 49 
fumosa, 50 
grossulariae, 157 
guttata, 225 
heraclei, 175 
holosericea, 127 


var. dryadearum, 46 
var. Spiraeacearum, 46 
humuli, 46 
hyperici, 174 
labiatarum, 205 
lamprocarpa, 205 
var. balsaminae, 50 
var. labiatarum, 205 
var. plantaginis, 195 
lenticularis, 225 
macularis, 46 
nitida, 175 
obtusata, SI 
pannosa, 65 
penicillata, 129 
var. alni, 129 
var. berberidis, 123 
var. caprifoliacearum, 143 
var. grossulariae, 157 
var, rhamni-cathartici, 129 
pisi, 175 
populi, 81 
prunastri, 95 
rosarum, 236 
sericea, 127 
tortilis, 213 
tridactyla, 36 
trifoliorum, 174 
urticae, 174 


Botrytis euphorbiae, 71 


Calocladia, 121 
berberidis, 124 
comata, 120 
divaricata, 147 
Ehrenbergii, 143 
Friesii, 130 
grossulariae, 157 
Hedwigii, 130 
holosericea, 127 
penicillata, 130 


Dematium Erysiphe, 224 


Erysibe, 237 

acariforme, 237 

aceris, 90, 93 

adunca, SI 
var. amentacearum, SI 
var. populi, 81 
var. prunastri, 95 
var. rosacearum, 95 
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Ervsibe adunca, var. ulmorum, 97 
* alchemillae, 46 
alni, 225 
andraeacearum, 2358 
aphanis, 46 
astragali, 127 
berberidis, 123 
bicornis, gO 
biocellata, 194 
Brayana, 36 
chroolepidis, 238 
cichoracearum, 196 
circumfusa, 50, 194 
clandestina, 30 
comata, 125 
communis, 50, 175, 194, 210 
var. cichoracearum, 194 
var, graminum, 209 
var. labiatarum, 205 
convolvull, 175 
coryli, 225 
depressa, 194, 215 
var. artemisiae, 194 
divaricata, 123, 146 
var. §, 123 
var. frangulae, 146 
var. lonicerae, 143 
epilobii, 46 
epimischa, 175 
ferruginea, 46 
fuliginea, 46, 50 
fusca, 50 
galeopsidis, 205 
grammis, 210 
guttata, 22 
var. fagi, 225 
heraclei, 176 
holosericea, 127 
horridula, 46, 195 
var. ulmariae, 47 
humuli, 46 
lamprocarpa, 195, 205 
var, balsaminae, 50 
var. galeopsidis, 205 
var. lablatarum, 205 
var. plantaginis, 194 
lenticularis, 225 
var. carpini, 225 
macropus, 174 
macularis, 46 
var. humuli, 46 
myrtillina, 3 
nitida, 176 
obtusata, SI 
orbicularis, 225 
pachypus, 224 
pannosa, 65 
penicillata, 129 
var. berberidis, 123 
var. caprifoliacearum, 143 
var. grossulariae, 157. 


pisi, 175 


INDEX 


| Erys 


ERY 
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ibe polygoni, 175 
populi, 81 
potentillae, 46 
pycnopus, 174 
Sowerbii, 237 
suffulta, 225 
tortilis, 213 
tridactyla, 36 
Tuckeri, 99 
ulmariae, 176 


SIPHE, 173 

abnormis, 225 

aceris, QO, 225 

adunca, 81, 95, 97 
var, popull, 81 
var, prunastri, 95 
var. salicis, SI 
var, ulmorum, 97 

aggregala, 221 

album, 230 

alchemillae, 46 

alhagi, 216 

alni, 130, 224 

ambrosiae, 195 

aquilegiae, 174 

arctli, 194 

armata, 216 

artemisiae, 194 

asperifoliorum, 175, 194 

asterum, 195 

astragali, 127 

bardanae, 194 

berberidis, 123 

betulae, 224 

bicornis, 90, 93 

bivonae, 98 

capreae, 81 

ceanothi, 130 

cerasil, 225 

chelones, 205 

cichoracearum, 191, 193 

clandestina, 30, 97 

comata, 125 

communis, 46, 50, 127, 175, 194, 205, 
209 
var. cichoracearum, 195 
var. graminis, 209 
var. graminum, 209 
var. ulmariae, 177 
var. umbelliferarum, 177 

compositarum, 195, 215 

convolvuli, 174 

convolvuli-sepii, 176 

cornl, 214 

coryli, 224 

daphnes, 175 

densa, 176 

densissima, 129 

detonsa, 51, 225 

dipsacearum, 47 

divaricata, 143, 146 
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Erysiphe divaricata, var. frangulae, 146 


var. lonicerae, 143 
doronici, 50 
Duriaei, 216 
erigerontis-canadensis, 50 
erodii, 46 
euonymi, 125 
euphorbiae, 164 
fagi, 225 
ferruginea, 46 
fraxini, 224 
fuliginea, 46, 50 
fungicola, 238 
fusca, 50 
fuscata, 51 
galeopsidts, 197, 204 
gerardiae, 50 
gigantasca, 7I 
glomerata, 46 
graminis, 209 
grossulariae, 157 
guttata, 225 

var. mespili, 226 
heraclei, 174 
holosericea, 127 
horridula, 196 

var. cynoglossi, 196 
humuli, 45 
ilicis, 225 
knautiae, 195 
labiatarum, 205 
lamprocarpa, 195, 205 

var. galeopsidis, 205 

var, plantaginis, 50, 196 
lanata, 216 
lanuginosa, 216 
lappae, 216 
lathyri, 175, 237 
lenticularis, 225 
lichenoides, 216 
Linkii, 195 
liriodendri, 175 
lonicerae, 143 
macularis, 176 
mali, 225 
marissalii, 225 
Martii, 176 

forma acaciae, 176 
Montagnei, 196 
mors-uvae, 70 
Mougeotii, 159 
myrtillina, 30 
necator, 99 
nervisequia, 238 
nivea, 225 
orontil, 195 
oxyacanthae, 29, 224 
pannosa, 65 
papilionacearum, 216 
pegani, 216 
penicillata, 123, 129, 143, 157 

var. berberidis, 123 


| Erysiphe penicillata, var, euonymi, 125 
| var. grossulariae, 157 
var. lonicerae, 143 
var. rhamni-frangulae, 146 
Perisporium, 176 
phlogis, 195 
picridis, 215 
pisi, 174 
plantaginis, 50 
polychaeta, 113 
polygoni, 174, 176, 197 
var. sepulta, IgI 
populi, 81, 82 
poteril, 46 
| prunastri, 95 
pyri, 225 
quercinum, I 30 
quercus, 225 
quisquiliarum, 205 
radiosum, 236 
ranunculi, 175, 176 
robiniae, 175 
roboris, 225 
calicis, SI 
sanguisorbae, 45 
Ssaxaouli, 216 
saxifragae-sibericae, 237 
scandens, 239 
scandicis, 174 
scorzonerae, 195 
sepulta, IgI 
spadicea, 196 
syringae, 130 
taurica, 197, 215 
tiliae, 237 
tomentosa, 7I 
tordylii, 237 
tortilis, 213 
tridactyla, 36 
trifolii, 175 
trina, 223 
Tuckeri, 99 
ulmariae, 176 
ulmi, 97 
umbelliferarum, 176 
vaccinil, 149 
vagans, 224 
varium, 8I, 90, 174, 194, 224 
var. suffultum, 224 
verbenae, 195 
vernalis, 176 
viburni, 129, 13 
xanthii, 50 


Erysiphella aggregata, 221 
Carestiana, 226 
trina, 223 
Erysiphopsis parnassiae, 177 
Eurotium rosarum, 65 


| Meliola ( Meliopsis) calendulae, 51 
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MICROSPHAERA, I2I Oidium aceris, 93 
abbreviata, 131 baleamii, 190, IgI 
alni, 129, 131 farinosum, 44 

var. calocladophora, 153 leucoconium, 67 

var. divaricata, 146 monilioides, 213 

var. extensa, 152 tabaci, 204 

var. /onicerae, 142 Tuckeri, 101-104 

var. /udens, 154 ventricosum, 75 
strand, 149 Perisporium erysiphoides, 175 
Béumleri, 170 PHYLLACTINIA, 224 
berberidis, 123 antarctica, 226 
Bornmuelleriana, 216 berberidis, 226 
Bresadolae, 239 Candollei, 226 
calocladophora, 154 corylea, 224, 226 
caraganae, 177 | fungicola, 238 
coluteae, 164 | guttata, 226 
comata, 125 | Schweinitzii, 237 
densissima, 131, 153 | suffulta, 226 
diffusa, 161 | var. macrospora, 226 
ae a | Pleochaeta Curtisii, 113, 115 
Ehrenbergii, 143 | PODOSPHAERA, 29 
elevata, 149 | Aucupariae, 31 
erineophila, 131 Baumleri, 170 
euonymi, 125, 126 | berberidis, 124 
cuphorbiae, 164 | Bresadolae, 239 
eatensa, 152 | biuncinata, 39 
ferruginea, 169 | Castagnei, 51 
Friesii, 130 clandestina, 30 

var. syringae, 130 | var. ramulicola, 30 

var. vaccinil, 130 | comata, 126 
fulvofulcra, 30 epilobii, 47 
grossulariae, 157 | grossulariae, 157 
guarinoni, 167 | Hedwigii, 13! 
Hedwigii, 130 | Kunzei, 30, 36 
holosericea, 127 | leucotricha, 40 
lonicerae, 143 | minor, 3 
lycii, 160 | Mougeotii, 159 
marchica, 170 | myrtillina, 30 
menispermi, 131 | var. major, 31 
Mougeotii, 159 | oxyacanthae, 29, 30 
nemopanthis, 132 | var. fridactyla, 36 
penicillata, 130 pannosa, 66 

var. alni, 131 penicillata, 131 


Schlechtendalit, 38 


platani, 131 
tridactyla, 36 


pulchra, 130 
quercina, 132, 152 Scleroti — 
: otium Erysiph 74, 22 
var. abbreviata, 132 _— ee ama. ane re es 
var. extens — eames 
+ var. herbarum, 174 


Ravenelii, 131 | . 
- suffultum, 22 
Russellii, 163 ay Eee 


—_—s ee 





semitosta, 130 | Sphaeria inyrtillina, 30 
sparsa, 131 | 
symphoricarpi, 161 _SPHAEROTHECA, 44 
umbilici, 168 calendulae, 51 
vaccinii, 149 Castagnei, 46, 50, 197 
Van-Bruntiana, 157 var. submutica, 51 
viburni, 131 var. vitis, 99 

Mucor Erysiphe, 45, 90, 93, 174, 193, 204 ota a 

Oidium, 26 epilobii, 47 
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Sphaerotheca erigerontis, 51 Uncinula c/andestina, 97, 93 
fugax, 47 Ciintonit, 109 
gigantasca, 71 Columbiana, 82 
humuli, 45, 47, 45, 51 confusa, U1§ 

var, fuliginea, 49 Delavayt, 118 
lanestrts, 74 flexuosa, 108 
leucotricha, 40 Sraxini, 119 
Mali, 40 geniculata, III 
mors-uv ié, 70 heliciformis, 81 
Niesslii, 47 intermedia, 107 
pannosa, 65 luculenta, SI 
phytoptophila, 76 | Lynchii, 113 
pruinosa, 47 macrospora, 107 
tomentosa, 7I necator, 99 

parvula, 106 
INULA, 79 polychaeta, 113, 115 
aceris, gO prunastri 95, 90 

var. Zulasnet, 93 salicis, 31 
adunca, SI var. epilobii, 82 

var. artemisiae, 196 var. Miyadber, 88 
Americana, 99 Sengokut, 120 
ampelopsidis, 99 spiralis, 99 
Australiana, 118 var, racemosum, 99 
australss, 117 subfusca, 99 
bicornis, go Torreyi, 100 
Bivonae, 95 Pulasnei, 93 . 
circinata, 105 . Wallrothi, 96 











